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This New ll^C JUNIOR Control 
Cabinet Belongs on Your Bench 


rt«ttifonc» PurpOf 


D13-133 500,000 ohm* A 

D13-133X 500,000 ohm* B 

D13-137 1.0 meg. A 

D13-137X t.Omeg. 8 

D13-139 3.0 meg. A 

Purpose: A-Tone or Audio Circuit controlj 
B«Topped for tone compemotlon. 


H«e*s one selcaion of 9 **hot-number*’ controls, switches and shgfo 
you'll use every day! The new IRC Junior Control Cabinet contains 9 
of the most-used Vi, 1 and 2 meg. type D controls with the added adapt¬ 
ability of the tap-in shaft feature*-pJus 4 switches and 4 special shafts. 


This inexpensive assortment of popular controls will save you time 
and money, and reduce your need for exaa replacements. Factory- 
packed in a handsome four drawer cabinet of sturdy cardboard. Cabinet 
attractively finished in blue, yellow and silver with twelve individually 
identified compartments. Order the new inexpensive JUNIOR Control 
Cabinet from your IRC Distributor today. International Resistance 
Company, 401 N. Broad Street, Philadelphia 8, Pennsylvania. In 
Canada: International Resistance Company, Ltd., Toronto, Licensee. 


SWITCHES 

a #41 S.P.S.T. 

1 #42 D.P.S.T. 

SHAFTS 

1 Typ« *'A" double-flatted tap>!n shaft H 
Included with each control—plu*i 

3 Type *'£'* with universal knurl for special 
type push on knobs. 

1 Type ’’H" with universal groove for many 

Delco, RCA, Sears-Roe buck ond Westing- 

house models. 



INTERNATIONAL 


NCE COMPANY 

Wherever the Cir^it says 






















Early in my coufm I hHow you how to build this Yon get pnrto to buHd Radio Clrcnlla; then tao< 
N.R.I. Tester with porta I send. It soon helps you them; see how they work* lenm how to design 
6x neighborhood Radius ond earn EXTRA money special circuiU; how to locate end repair circuit 
in spare time. defects. 


I aend you Soldering Equipment and Radio parts; 
•hew you how to do Radio eoldctins; how 
to mount and connect Radio parts; giro yon 
praeticoi eiperience. 


. Signal Generator glres You build thla Superheterodyne Receirer wWeh 
experience. It proyides brings in local and distant statlons^and givee 
tignals for many teits and you more experience to help yon win euceeat 
in Radio. 


Building this Ai M. 
you more valuable 
amplitude-modulated si 
axperimenUu 


Yon cet parts to build this Vacuum Tube Power 
Pack; make changes which givatyou experience 
with packs of many kinde; Jearn to correct power 

pack troublea. 


I Will Train You ot Home-SAMPLE LESSON FREE 


Do you want a gobd-pay job in Radio 
your own moiie^-making Radio 
Shop ? Mail Coupon for a FREE Sample 
Lesson and my FREE 64-page book, 
“How to Be a Success in RADIO—Tele¬ 
vision, Electronws.'* See how N.R.L 
gives you practical Radio experience at 
home—building, testing, repairing Ra¬ 
dios with BIG KITS OF PARTS I sendl 

Many Beginners Soon Make Gooii 
Extra Money In Spare Time 
While Learning 

The day you enroll I start sending EXTRA 
MONEY manuals. You LEARN Radio 
principles from my easy-to*grasp, illustrated 
lessons—PRACTICE what you learn with 
parts I send—USE your knowledge to make 
EXTRA money fixing neighbors* Radios in 
spare time while still learning! From here 
it*s a short step to your own full-time Radio 
Shop or a good Radio job! 


VETERANS 

You can get this training right in 
your own home under G. 1. Bill. 
Mail coupon for full details. 


' Future for. Trainctd Men Is Bright 
:fn Radio* Television, Electronics 
It*« probably to get itarted In'Ra'dio now 

*than evCT Iwforo b«au8c the Radfo^R^air bust- 
nes8 is boomins; Twined Radio Technicians also 
find profitable 'oPivortunitieB .in Police. Aviation. 

Marine Radio/BroadcaBtlnR. Radio Manufactur¬ 
ing. Public Address work. Think of cvm greater 
opportunities as Tele^dsion ant^ Electronics become 
available to tfie public I Send for free books now I 

Our 33ni Year of Training Men for Success in Radio 

My training includes TELEVISION • ELECTBONICS o F 


Find Out What N.R.i. Can Do for You ' 

Mail Coupon'for Sample Iiesson and my 64-page ..I 
book. Read the detaiU about my €k>ur8e. Read * 
letters from men I trained, telling what they are : 
doing, earning. See how quickly, easily yop ean 
get starts.. No obligation I Just BIAIL COUPON 
NOW In an envelope or paste it on a penny postal 
I. E. SMITH, President, Dept. 7NX. Natio^ 
Radio Inqtitoie, Pioneer Home ^cAbd, 

Washington 9, D. C. 


Good for Both-FREE 


I 


Ace . 


Mr. j. C. SMITH. President, DepL 7NX 
National Radio Institute. Washinfiton 9. D. C. 

^ Mall me FRgE. without oblliratlon. Samolc L^son end 
I 64-Pafi:c book about bow to win aucccas In ICidIo and 
i TolcviKinn—Ficctroalca. (No ealcamao will call, rlcaac 
I write plainly.) 

• 

I Name 
J Addreai 
I City . 
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What’s The Indian Rope Trick Got To Do With 


MALLORY CAPACITORS? 

M allory originated and produced the first type 'TP” capacitor. These have 
been famous lor performance for so long—have been so consistently pre¬ 
ferred for original equipment — it follows they naturally become first choice of radio 
servicemen. You might imagine there was some special magic in their making. 

The popularity of FPs, however, has never depended on tricks of engineering or 
manufacture. Yesterday, as today, it has been a matter of quality. Careful control 
of materials . . . painstaking manufacturing methods that keep impurities down 
to a fraction of a part per million . . . rigid standards of testing and inspection 
. . . explain why Mallory FPs are preferred. 

They are the reasons why Mallory FP capacitors last ... why millions are in use 
all over the world . . . why they can be counted upon for service beyond the 
normal. They are your assurance that when you install a Mallory FP, the cus¬ 
tomer can depend on a job well done. 



YOU EXPECr MOPE AND GET MOPE EPOM MAttOPY 



VURATOtS . . . VIBfAPACKS*. . . CaPACiTORS , . ; VOlUMf 
COnTROIS . . . SWITCHES . . . RESISTORS . . . FIlTERS 
, RECTIFIERS ... POWER SUPPLIES. 


APPROVED PRECISION -I 


U. S. Pof. 


to U c T SI 


P. R. MALLORY & CO., In«., INDIANAPOLIS 6, INDIANA 
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In 1,000 pages; 

All data and basic knowledge 
in radio and electronics 
digested into 12 sections... 
in a complete, quick to find, 
easy to read, handbook form. 


Plan every operation in radio and elecLronics with the Rntlio Data 
Book. This new radio bible will be your liTelong tool . . . you will use it 
every day, on the board, at the bench, in the field! Use it for construc¬ 
tion, troubleshooting and testing. The RADIO DATA BOOK will be 
your invaluable aid in design, experiment and in layout. It will help 
make your production better, faster and 


Handsomely bound in RED and 6010 


OK is a work of complete authority^pre 
lany years of practical experience. The; 
lloiand & Boyi'C staff of editors skilled i 


[)rc- 

ey 


ation ill radio and elec ironies, you will use the RADIO DATA 


coHwm 

fadi wdion (t o COMPIfTC coverog® in jubjeCf ... 12 ... 12 m ONtf 

1000 pOo«< .. . Schemofice ., . Accwrol® p/iofogrOph< . .. Sp«cio//y prepared drowingt . . , Whil® 
on b/ock CborU . . . Dfogromi . . . Jiomelrk projecfioni and exploded view$. 

Sectioo 1. THE 150 BASIC CIRCUITS IN RADIO . , - 

gy^ry circuit i$ onoiyted end cxplorned in a Johnny-on *^6'spot reference for 
ony occofoon. 

Wioo 2. COMPLETE TEST EQUIPMENT DATA. 

Know more obout Ihe lest inttrumenli you now hovo .. . rind trie new one* you 
woof to buy . . . They’re All in here—Jmpartlolly deicribedl 

Scctk>n 3. TESTING. MEASURING AND ALIGNMENT, .. .. 

-Simplified operotlon ot the Utcillogroph . . . See whot t hoppeomg mside ony 

fodio circuit . . . Dynomic ofignment—AM, FM ond TELEVJSION mode eo»y with 
the OsciMogroph ,.. Scientific u»e of the Vacuum Tube Voltmeter, Signot Generot- 
ing Equipment ond other bo<ic inttrumenft. 

Sec tion 4. ALL ABOUT ANTENNAS. . ^ ^ 

-Television . . . design, inttollofion, chorocteriiiic*, construction ond feed. 

Section 5. 


The RADIO DATA BOOK 
pared by engineers with itiany 
nave been assisted by the Boland i 

preitaring electronics manuals for ibe U. S. Signal Corps for many 
years. These men have worked for several years gathering material 
for this book ... all the knowledge of radio principles and operation 
. , . all ihc statisiics ... all the newest dcvelopmcnis in electronics . . . 
every possible angle and detail. Eighteen months were spent digest¬ 
ing this material into the most concise, the clearest, and the inort 
readable f<»rm. The result is this invaltiahic manual . . . The RADIO 
DATA BOOK. Whether you use this hook for general reference, for 
scicntiBc instruction, or for education, one thing is certain thepr^- 
tical help, the daily usefulness you will derive from it will prove to be 
worth many, many times its astonishingly low price! 

Advanced Sale ... first print ing. Only 10,000 availableTo # 
make sure to get your RADIO D.ATA BOOK, mail your order 


complete books in one only $ 5 . 00 ! Less than 42c per book! 


MAIL THIS COUPON TODAY 


5;OUKID SYSTEMS. H 

TTonnlng, Inttolllng ond vicing o PA SyItem. A complete chopter on every _ 
component . . . How to lelect ond combine component! . . . eitimoting coiti . . , 
even ocouitic requirementi! 

Wt,on 6. ELECTRICAL AND PHYSICAL CHARACTERISTICS OF R ADIO COMPONENT^ ■ 

^ Know th^itze, tfie power, the ihopef A quick reference on.the cpnitruction and m 

design of ony circuit, or equipment. 

7. CQmPLCTF tube manual Receiving, tronimitting and Commerciol. 

A fitck of the pogel brings you to oil the doto ond rotings of ony tube model 

Serfion 8. CHARTS. GRAPHS AND CURVES . ™ 

--Oulcii colcutotion devices . . . Plotting curves, nomogrophs, rules ond tobies for 

speedy solutions to rodio problems. 

Section 9. CODES, SYMBOLS AND STANDARDS. ^ u ■ 

^ Hondy reference to oU radio symbols ond obbreviotions; code symbols, phroies 

ond chorocters . . . Where you wont them . . . When you wont fhemi 

Section 10. 50 TESTED CIRCUITS OESIGNEO FOR OPTIMUM P ERFORMANCE. H 

find ony circuit you wont with complete ports lists and specifications ... One tube 
receivers to complete AM, FM and Television receiver circuits . . . Amplifiers . , 
Tronunitters . - . Test Equipment and Control Circuits * 

engineering refinements. 

Section I 1. DICTIONARY OP RADIO AND ELECTRONIC TERMS. 

Section 1 2. RADIO BOOK BIBLIOGRaPHX. 


BOLAND & BOYCE INC., PUBLISHERS 
460 BLOOMFIELD AVE. MONTCLAIR 3,N. J. 


I 

I 


Pleaie fend me o copy ol 
THI BAOIO DATA DOCK ln<lB»ed it $5.00. 


I 

I 


All with the latest 


NAME . I 

ADDRESS . I 

CUT ... 20NE. . I 

STATE . I 


BOLAND & BOYCE INC., PUBLISHERS 


























New R/Oen BOONS OPfN UP 
NEW OPPORTUNITIES FOR YOUf 


FM 


1 josT 


\ 


• !»»•«»••*» • j todoy 

I -rTT-ir-sru- 
I ;s.';.-s:.£r"" 

I • Th* »*c«W*'* 

I 

I r.w:--...• n-eo 


A lhoiou9»» 'T7*^_,ron»*ni«in9 

—a "o.r.w b.-a ». I 

wia* 1 

con*‘a*'***‘ con look 

,o« bona f ** in tko 

both th. oo .quoUy 


Her* it technical know-how that wilt enable you to benefit 
from the fast growing manpower needs of the electronic 
industrieso Rider Radio Books have proved their practical value 
••^''**•”9 shops, "ham" shocks, engineering labs., public 
librories, government and privote schools ond colleges. They 
are authoritotive, ond easily understood. Check the listing be* 
low. Order todoy^ond begin to "Learn RIOHT with Riden" 


ll JUST OUT! J[WO NEW 


t 


rider 99’ 

SUATIOM Aftjfv __ ^ ^ 


I foper ’jr*' 

1 Mofd ^ 

...k io 

ol eWcIronic*. »» 


Stock.. 


;$2.70 


.oluobl. hona-bwk ^ ^ I ko. ^P loua 


«— » . b..t ,|,„ ‘*»9ieiN« 


Conaldbring if»« Import 

• *«*fc ORfir 99« 


vi«o« 


and phase 





WATCH FOE EAEIY REuXsE 


AOOITIONAI EfOfE 99'ES 



INSIDE THE MACUUM TUBE 

By John F. Rider. A new opprooch ond tech* 
nliyue thol moket ill metioge eoty to under, 
•tond. A tolid, elemeniory concept of 
theory ond operotion of the boiic type! of 
vacuum tofaet bated on the electro itotic field 
theory. The book, which covert diodet. triodet. 
tetrodet. and pentodet. pretentt o cleor phyticol picture 
of exoctly what It hoppening in o vocuum tube. 

A goldmine for fhe ttudent; o muii for tervicemen. 
-omoteurt and engineer!. 4)5 Pogei—$4-SO. 

SEBVICINO BY SIGNAL TRACING 

Explaint opproved tyttem of diagnoting fouitt 
I In radio receiver! and oil kinds of communico- 
n tyttemt. The method wot introduced by 
I the outher of the book. John F. Rider. The tyttem 
f hot won endortement by individual! and ot* 
tociaflont the world over ot well at technical 
btondiet of our government. 360 Paget—IBS lllustro. 
Horn—$4.00. Spanith edition—$4.00. 

A-C CAICUUTION CHARTS 

By R. IORENZEN. Student! and engineer! wiH find this 
book invaluable. Simplifiet and tpeedt work involving 
AC colculoliont. Contains 146 charts. Covert AC colcu- 
loHont from 10 eyelet to 1000 megacycles. —$7.50 

THE METER AT WORK 

How eoch type of meter works and how eoch 
* it used in the field to best odvontoge. Covert 
whichever phase of the tubfecl the reader it in* 
teretted in. 152 Poges—138 Mlutlrotiont—$2.00. 




VACUUM TUBE VOLTMETERS 

Exploint the theory, upon which the functioning 
of the different types of v.| voltmeters It bated, 
and olto the practicol opplicotiont of these 
^ Ll instruments. Includes a bibliogrophy consisting 
JJof 145 inlernotionol references. ISO Pogee— 
111 iHuttraiiont— S2.50. 

THE CATHODE.RAY TUBE AT WORK 

By JOHN F. RiDER. Presents o complete ex. 
piDnatien of the voriout types of cothode«ray 
tubet and whot role each element within the 
moking voltages and currents 
visible. The only book of its kind! 338 Poges. 
450 lllustrotiont—$4.00.. 

SERVICING RECEIVERS BY RESISTANCE MEASUREMENT 
Discusses series and parallel combinations of resislonces 
ond the distribution of currents ond voltages, providing 
the botis underlying the circuit arrangements used In 
voriout types of rodio receivers. 203 Pages—94 lllutiro. 
lions—$2.00. 

ALIGNING PHILCO RECEIVERS 

Complete ond detailed informotioo for oligning 
every Phiko model from 1929 to 1941. 

VOL. I —1929 to 1936—176 Pages.$2.00 

I VOL. 11—1937 to 1941—200 Pages.$2.00 

UNDERSTANDING MICROWAVES 

By VICTOR J. YOUNG. Foundation for understonding 
microwave radio and rodor. Exploined simply. Design 
and Operation of waveguides, mognetrons, klystrons, 
ontennos, etc. Section I covers theory; Section It, terms, 
ideos, and theorems. 365 Poges. Liber oily iNwstroted. $6.00. 


RADAR 

The complicotions hove been removed in this enterlotn. 
Ing book exptoining Rodor. Non-technicol. but outhentic. 
60 pages, profusely illusiroted. only $1.00. 


THE OSCILLATOR AT WORK 

I Shows how voriout oscitlolor circuits function 
and methods to improve their performance 
I Also describes the r.f ond o<f oscillators used 
signal sources. Covers loborotory test 
^methods, ond other reloied tests. 256 Poges— 
167 lllustrotions—$2.50. 

AUTOMATIC FREQUENCY CONTROL SYSTEMS 

k Bosic operotion of discriminotor ond Automollc 
I Frequency control circuits Is detoiled in first port 
lof book. Descriptions of systems used In com- 
Imerciol receivers ore fully described in ! 

I port. 144 Poges—102 lllustrotions—$1.7$. 





an hour a day with oil.-, to-. 

B.C. WOllAOl 9'*’"“’^“, 17 Of. -f^toirW •" «aio ™<.k>«*- 

.^:srNS:,;ro:s;r«Hn .n .ao.o ««.vu.-T^^b^ to»»toa~.--b «- 

l^rA^rA^; utr-J: sss*-- r. 

•iHmfcotlon systems, ond the 1 understond oxplonollon of ho'*' •*« 

automatic VOLUME CONTROl-An eosy to understond «P 

uMUxed in rodie receivers. 
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LEARN RIGHT WUH RIDERf 

f ■■ I'UJiii-^nfA'i EX:LUVIvMy tOh' r||| ^ADIO 6 nD INDUSlffStli 


I 

I 


JOHN F. RIDER 
PUBLISHER, Inc. 

404 FOURTH AVENUE, 
NEW YORK 16, N. Y. 

(Dept. B) 

Export Agent: Rock* International 
Corp., 13 E. 40th Street, H. C. 
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I’ll Send You 8 Big 


KiisofTra 
ciudiof 


IningN-'P""’"' 


TWO 


snNo 




AHD 


MNfit WEn* StT 


for fosif^i 


iear/f fast • • • fara fast 


HOME TRAINING 

Planned For Your Needs 


yau Buitd Alt these 

TESTERS • • • and MORE! 


PRACTICE WITH 
YOUR OWN 
HANDSI 

Mind frwlnlng 
through bond 
proctico, thof*! 
fh« only way to 
lEARN and RE. 
member Radio. 
|f*» tho moil iuc> 


OVER 
17S PRACTICAl 
EXPERIMENTS 


H 


Yow*ll And out how 
to build countleii 
Radio CIrcuifi. 
You'll loom a now, 
fast woy to test 
Radio Seti without 
mtg. Equipmont. 


I give you a fine, mov- 
inK^coil type Meter 
Instrument on Jewel 
Bearings—with parts 
for a complete Analy¬ 
zer Circuit Continuity 
Tester. You learn how 
to check and correct 
Receiver defects with 
professional speed and 
accuracy. 


Practice 

Does Iff 

'Soldering, wlr- 
tSng, connect* 
ingRadioPi^ts 
• . . building 
circuits with 
yourownhands 
•—you can't 
beat this meth¬ 
od of learning, 

■When you con¬ 
struct this Rec¬ 
tifier and Fil¬ 
ter Resistor 
and Condens¬ 
er Tester, etc., you get a really practical slant on 
Radio that leads to a money-making future. 


LOW COST HOME RADIO TRAINING! 


t«sy fayments! 


My perfected Radio Training prepares you to 
start your own Radio Service Shop—or to land 
a big pay Ra'^io job. Wi.h my help you get 
neighborhood Radio jobs while learning —for cx- 
tra cash and rich experience. I train you RIGHT 
—by putting you to work with your hands in 
your own home during spare hours. You gdt 
8 big k’ts of real professional Radio Parts and 
Equipment—and use thsm to build, test and 
trouble-shoot a powerful 6 tube suPerhet re¬ 
ceiver, a 16 range test meter set-up and Ovei 
176 fafcinating, instructive Radio experimenu. 
-My training is down-to-earth, really PRACTI¬ 
CAL—it’s the Training you need to make 


money in Radio. Thco-y is cut to the bone— 
you don’t need any previous schooling or ex- 
♦pericnce. S rayberry Training star s you out 
at the very beg’nning of Radio—the lessons are 
completely illustrated, simply written and easy 
to understand. 

Get the facta about Sprayberry Training NOW. 
Find out what it can do for you—‘srepare for 
amazing epportunitics in Radio Servicing, Tele- 
vifion. FM. Radar and Industrial E ectronics. 
Fill out and mail coupon for my two big Books 
—FREE. No obligation — and no salesman will 
call. Mail coupon TOIYAY I 


MAIL COUPON FOn THFSE 2 BOONS! 


Building this Signal Generator-and multl-pur- 
poee Tester will give you the kind of valuable ex¬ 
perience and practice that Is so important as a 
foundation for making good money In Radio. It 
makes a breeze out of fixing Radios, and you don’t 
have to spend money on ready-made Equipment. 


VETERANS 


APPROVED FOR G,I. TRAINING 
UNDER PUBLIC LAW 346. 




Hjme 


AdOreM 


etty 


"How to Rood Rodlo Dlogroms end Symbols** and **How to 
Make Money In Radio# Electronics ond Tolevislon.** Immense^ 
proctical voloo to you — and they*ro,yours FREEl 


SPRAYBERRY ACADEMY OP RADIO 
F. L. Sproyberry# President 

Room 20127, Pueblo, Colorado 

Pleac* ramh my rR«E e«ol« of "Mow to WIONCY IN. 

wi-OVisiOM** and 


TRONICt mrtd TCLCVISIOH 

SYMBOLS." ^ Chech hore If a Veteran 


llRUfi la tnvetap* or poets on poany poctcorRt 
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Tuning Units 

From BC 191 & BC 375 
TU 6 B. 8000 kc to 4500 
kc, TU 9B.7700 to 10,000 
Kc. TU lOB-10,000 to 
12,600 Kc. TU 22 B- 360 


nNEST 

» 

QUALITY VtutiRk 

WlCQtWtlS PRICES 


to 660 Kc. Will Bupply 
closest unit to Speci¬ 
fied Frequency at time 
of Ehipment. 

Each . $2,75 

From TCE & GP-7. 
Ideal basis for ECO 
rif?. Ranges: A 360* 
800 kc. B 800-1600kc. 
C 1.5-3me. E 4.625-6.6 
me. F 6.2-9.06mc. Com- 

_ pletc set of 6 ..$ 11.00 

Units C or F. Each . $2^76 

Units A,D,E. EnCh ..-i..*. $2.00 




nc 1207 TRANSMITTEn & RECEIVER NEW. 1 KW 
pulto oscillator oti 154 to 186 me. Dm bo converted to 
C\V. or N'olcc oporalion on 144 to 148 me. band. Re- 
coli'cr Is a suPcrliH with 2 stages of RP* 5-Btaseer 
iiiued IF stages. Plonly of room on ^ssls for addi¬ 
tional ciiangcs, with lubes. Now .$75.00 



POWER SUPP Y RAlfo A NEW. inPui: 117 V. 60 
fcp.i. Output;‘2000 VDC.—2000 VDC. OlO VDC. 415 
\ DC. 300 VDC.. 200 \DC. -160 VDC. and 6.3 VaC 
60 c.p.s. wUb tubes. Now . . $40.0 

indicator 1-221. new. Remote antenna dlrecilmv 
con roller A Indicator. using> 2 sclsyn motors. 360 .deg. 
roiatloo. OiKiratcs on 117 ‘ VAC, 60 c-P.s. wlMt 
tubes. Now .. $50.00 

Mounting rack (FM79) for.above 3 units with blower. 
APX size 4'xyx2**. . $35.00 

Control unit BC 1073. Consists of puUe generator, and. 
a u-avemoter which measures friqucnclea .from 150 to 
210 me. The Pulse, goneraior niLkes an excellent suuarc- 
vtaro gen orator with variable Dulso-widths. The wave 
meter can bo modified into a UHF oscillator. 117 VAC, 
60 c.p.». opcrotlon . $50.0 j 

ANTENNA. AN 12^ A -NEW. 2 Parallel ^vertical dipoles 
working against a suuirc reflector, Impedauco Is 5. 
o' IS. ‘joad hoiKl p;’.ss. ' Mak s an Idrol antenna, with 
high gain & directivity on^ 2 meters APX 6'x4' $40.0 j 

Compicic Set IlC 148 Xmtr A Revr BC 1267 & power 
supply RA. 105. Both units wiUi tubes, used, in ex 
ccllcnt condition .;. $47.50 

COMPLETE TRANSMITTER 
AND RECEIVER RC145 

DC 1267 RA 105 A. Indicator I 221. may bo operated as 
indciicndcni units, or the complete set of components 
ro:niilnetl to form a unit may be Purchased at this 
special prlco—wlDi mounting rack KM 79. crated $190.00 
Gov t cost. $5000 


MacKay Radio Transmitter 

Mode! 167-BY. A CW Xmtr -with range 2 to 24 
me. Power output: 200 Watts from 2 to 16 me, 
160 Watte from 16 to 24 me. Complete, wi h 
110 VD‘C rotary Power supply . $350.00 


Cross Pointer Indicator 

Two 0-200 microampere move¬ 
ments, 3'' case, many applica¬ 
tions .$2.50 




GIBSON GIRL 
EMERGENCY XMTR 

Transmits automatic SOS signal 
on 600 kc emergency wave. Can 
be manually keyed to transmit 
additional information. No Bat¬ 
teries required. Hand cranked. 

$25.00 


R4 AftR2 RECEIVER 

UHF receiver, approx. 
300 me with following 
ttib«. 7-9001*8.3-6AK6*s. 
1-12A6. New ... $17.50 
W/dynamotor .. $19.20 
Less dynamotor. W/ 
xfmr for filaments 

$19.00 




Test Set 1S9TPX 



Measures frequency be¬ 
tween 150 & 200 Me 
l.y heterodyne method. 

PwT. Output of XiMTR. 
can be mersured direct¬ 
ly. Measures DC volt¬ 
ages up to 500 V. Oper* 
a.cs on 110 V, 400 cy. 
but mere replacement of 
power xfair makes It 
opcrnblo on 110 V. 60 cy. Complete wllli tubos. crystal, 
calibration chart. New .. .$50.00 


MOTOR DRIVEN SWITCH 



Switch operates at 1800 
rpm. using Internal 24 
V DC motor. Switch is 
DPDT. and tras orig¬ 
inally de!vi;:ncd for auto¬ 
matic switching of 
YAOI radar anlennao 
$ 2.00 



MC ELLROY TG—10 KEYER 

Makes excellent code practice machine, using 
tape or key. Variable words-pcr-minute adjust¬ 
ment. Clean quick keying, using photocell. 
Operates on 110 V. 60 cycle. Slightly used, but 
in excellent condition. Less tubes .$15.00 


RAK-7 RECEIVERS 

IS u> 600 kc. C-tubo roooivcr with. AVC. Band Pass 
Audio Filter. Noise Limllcr. Prceislon tuning with 
Vernier dial. Voltage regulated power supply with 3 
lubes for 115 volts. 60 cycle. Can be battery operated. 
New. Comes In 5 cases with spare parts, extra tubes, 
auxiliary equipments, etc. . $75.00 


RADIO-SONDE XMTR. 
T-49/AMT1 

Operates on 72„2 Me. Good unit 
for portable fly-weight XMTR 
or walkie-talkie. May be modi¬ 
fied for 6 or 2 meter operation. 
In its own container. New, 
Complete, with 3A5 tube-.$2.75 



c merchandise guaranteed. Mail orders promptly filled, prices F.O.B. N. Y. C. 

Send Money Order or Chsek. Rated Concerns send P.O. Shipping charges only send C.0.0, Send for Flyer*. 

COMMUNICATIONS EQUIPMENT CO. 

131-C lIBEItn ST., NEW YORK 7, N.Y. telephone DIGBY-M124 



TRANSFORMERS 

(All Primerles 117 Y, CO cy) 

Filament Xfturs: 

«5a58: sec gfl: 6.3V @ 2 A CT 
;.cc #2: 6.3 s @2 A ..T $2.45 
*5126; 5V@3ACT. jV@ 

C A ct. 5 V @ 6 A . $3 25 

tfuiOb; 6.3 \ CT @ 1.2 A. GbOO volt test . $2!45 

F5085; 6,3 V N„T @ .6 A, 6.3V NCT ® 1..5 A $1.85 
^5057: 6.3 VCT, Ic A. 5 VCT @ 3 A. 5 VCT 

3 A . $2J5 

-'OX 6899: 5 V @ 5.5 A. ^ 5 V @ 5.5 A. 35, 5b0 
V test . 524.50 

VIBRATOR TRANSFORMER 

npui; 24 ?, 12 v, or 6 v. Ouipiii;,Two 120 v wlnd- 
.tgg ® .175 amp. Plus 11 v winding. £a .' $| .50 


SPECIAL 


SPECIAL 


INTERFERENCE RE¬ 
DUCER, BC 7»B (RCA) 

Used to reduce inter¬ 
ference in radio" re¬ 
ceiver BC 403 D. Many 
uses. Tubes: 3-6AC7, 
1-6T4. 1-6H6, 1-6AG7. 

$14.50 


iiuiiiiforuier lo aupply fllaroenti of oquipmonts using 
^-voli tubes. Input: 117 V 60 cy. Output: 26 Volts 

® 2 A . $1.50 


CHOKES 


6 ^ @ 150 Mo.. 

► Hy@ 3t.O Ma ... $4.50 

I Hy @ 800 Ma, 7.3 otuns . $8 95 

Dual choke, 2-2 Hy ® loO ma . $ 90 

-ual choke. 7 Hy @ 75 Ma. 11 Hy ® CO Ma ... $1.95 


DYNAMOTORS 

PE 78 CM. Power supply for BC 375 . Input: 28 
/pc. Output: 1000 VDC @ 350 Ma. Starting 

•elay, filter, etc. .'.. $ 4;95 

dfrs.: Wr-te for Quantity, prices & discounts 
/n abovi item. 

supply for BC 191. Input: 14 
/DC. Output:. 1000 VDC @ 860 Ma. New 

ith spare fuse lihks, etc. $ 5 . 95 * 

?E lOlC, Input: 13/26 VDC @ 12.6/6.3 A. 
JutPut: 400 VDC @ 136 Ma., 800 VDC @ 20 

da. (OVAC (S; 1.12 A.^ . . $ 3.49 

PE 86 N. Input; 28 VDC, Output; 260 VDC 

60 Ma. West.nghousc w/Filtcr . $ 1.95 

Without Fi.ter . $1 60 

12 VDC. Output 276 VDC 110 

Ma. 600 VDC (0 60 Ma. $3 25 

® 3.2 A. Output: 

(60 VDC (f() 60 Ma . $2 15 

DM 38A: Input: 28 VDC @ 7 A. Output: 640 
/DC 260 MA. Power supply for modulator 

or SCR 274 N . $3 95 

Dyn. Model 23,360. Input 27 VDC ® V.76 \ 

Jutput; 285 VDC @ 76 Ma. 7,, $1 75 

:>M- 21 : In 14DVC 8.3A Out 286VDC 90 ma 

with filter . *2 59 

DM-26: In 12VDC 2.3A Out 260VDC *60 i^a. 

DM-84: In 14VDC 2 . 8 A Out 220VDC 80^^! 

14VDC. Out 616/1080 VDC 216^^260 

■na A 2/8 VDC .... $ 3.95 

BD-77 input 14VDC. output 1000V SSOma DC 

$5 95 

Jotor-Gen. PU43/A Input; 24-28 VDC ® 62 A 
Output: 416 VAC ® 7 A., 800 Cycles/scc. $15.00 


OIL CONDENSERS 


25 mf @ 20000 VDC Acrwoi $17.50 

[.5 mf @ 6000 VDC Acrorox.. $12.50 

^01 ffl^f @ Iw;?? 

MICA 

08. mf @ 1500 VDC. SPracuo 

MX60 . $ir.S9 

Ot tnf @ 2000 VDC. CD 

551A*50 . . $12.75 

04.5 mf @ 2000 VDC. Sangamo, 

G1 . $12.75 

00015 mf @ 20 KV, Acrovpx 

1970-404 . $25 00 

flOni mf @ 20 KV. Sangamo 

G3 . $25.00 

00 r>l mr_® 15KV. Snngamo G4. $25 00 

OO 6 mf ® 10 K\‘. Sangamo G3.’..$17 50 

002 mf @ 1.1 KV. Sangamo . 1 . $20 00 

solatlng Capacitor. Cornell-Dublllor PI 1417 
106-110 mmf @ lOKV AC (Peak) Each.. !. $3.50 

MFBS; S^d your requirements for bathtubs. Micas' 
HnrdY^Tiro. resistors. & connectors. 



headsets 



Dynamic miko and Hcadiot com. 
blnntion. A high quality, cm- 
elcni unit, used in B-IO tank 
phones com- 

pleIC, new . $2.75 

HEADSET: A feather, 
w-elght hcadact with ineert type 
phono* that cut background 
noises to n minimum. Low Im¬ 
pedance (500 'ohm«) assures 
emcicney & hieh fldcllty $.8$ 
MatchihR transformer to match 
fiOp ohms ,to 0000 ohms ^ut- 

^15 hca^'ets: 8000 ohms*im- 
podance. rubber cushions. Come* 
with 8* cord & plug PL OV. 

New. .. 5X.9S 

Used. In good trondltlon . , $ go 
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Profit Through Training in 

RADIO-ELECTRONICS^ 

Prepare at HOME or in our CHICAGO LAB¬ 
ORATORY to get REAL MONEY, a BETTER 
JOB, or a BUSINESS OF YOUR OWN . . « • 

Our business is helping men . . . and young men ... get into 
a well-paying future in the highly profitable fields of RADIO¬ 
ELECTRONICS. During the past sixteen years we have 
trained many men who desired better jobs or businesses of 
their own. We can effectively provide you with this same 
opportunity either in our new, modern Chicago laboratories 
or in the privacy of your own home. 

If you choose to come to Chicago, we shall find comfortable 
living quarters for you. If you train at home, we shall send 
you modern, practical equipment. In either of these two 
methods, you will have the supervision of some of the finest 
instructors in the country. Fill in coupon below and we shall 
send you, absolutely FREE, full information about our pro¬ 
gram of building men for better opportunities in RADIO¬ 
ELECTRONICS. DeForest's Training, Inc. also includes in¬ 
struction in FM Radio, Television and Industrial Electronics. 

If you prefer to remain at home, you receive eight (8) big 
kits of radio parts and assemblies from which you can work 
out dozens of fascinating radio circuits to gaio practical ex¬ 
perience in your own home. In addition, you receive a 16 mm. 
motion picture projector and 12 information-packed reels of 
film which help you learn faster ... easier. You also get mod¬ 
ern looseleaf lessons with handy fold-out diagrams. 


DeFOREST’S 

TRAINING, INC. 

Affiliafed with the De Vry Corporation 
CHICAGO . ILLINOIS 


VETERAN! 

Both our (1) Chicago Laboratory and 
(2) Home Study training are accepted 
under the “G. I. La\«,** H you qualify, the 
Covernmcot will pay cost of either training you select. 

EMPLOYMENT SERVICE 

When you complete your training-our effective Employment 
^rvice helps you get started toward a real future. Mail cou¬ 
pon below today ... do not delay. 


MAIL THIS OPPORTUNITY COUPON MOW! 


Mr. E. B. D« Vry, Pretldcnl m 

DeForttftt'ft Training, Inc. J 

2533 N. Athland Ave., Dept. RC-012. ! 

Chicago 14, lIHnoU J 

Pleose show me how I moy get started toward O good I6b Of O bust- 
ness of my own In Rodio-Eiectronics. ~ 


• • • E • < 




•«.*«•« .Age. < 


8 


Addrem*.....Apt.. 


City...2one.« 


□ H under 14, cheek here 
for ipedol informoHon, 


□ 


H a discharged Veteran of World Wor II 
check here. 
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FEATURES: 

• Frequency coverage from 0.54 to 
31 Me Plus meter band. Band- 
twitching on all frequencies. 

• Adjustoble sensiltvity control for 
S-meler operotion on either c.w. 
or phone. 

• Automotic adjustable threshold 
double-diode noise limiter. 

• 115 volts 50/60 cycle AC opera¬ 
tion. Easily adapted to 230 volts. 

• Amateur Net (Complete with 10" 

tpeoker) —....$269.00 


For the first time, a ham receiver Incorporating aW the latest 
innovations demanded by amateurs is now available at a reason- 
oble price. 

The NC-183, latest in National's great new line of communica¬ 
tions receivers, js a bond-switching set covering frequencies from 
0.54 to 31 MC plus the 6 meter band. Two r.f. amplifier stages 
provide remarkable image rejection and the latest crystal filter 
Ciids in mointaining the highest degree of selectivity. 

In addition, a stobilized voltage regulated circuit makes the 
NC-183 a truly top-fiight performer on the highest frequencies. 
A push-pull audio output stage with separate 10" speaker affords 
excellent fidelity of output. ♦ 

These, plus many other features, combine to make the NC-183 
a reolly "hot” receiver. It will certoinly become o strong favorite 
with those stations thot specioljze in digging DX out^of the 
bockground. 

See and heor the NC-183 at your neorest National distributor 
this week, 

ftcER'ioncEl 

Companig, Inc. 

Depf. Ho. 75 
niafden. fUass. 


MAKERS OF LIFETIME 


RADIO 


EQUIPMENT 


8 


RADIO.CRAFT for DECEM.RER. 


f947 

















































tJf 


WE BRING NATIONAl SCHOOIS 
TO YOU FOR HOME TRAINING IN 

RNNO 

TElfVlSlOH & tUCfROMICS 


V 



JtitiGr 


NATIONAL SCHOOLS SHOP METHOOi 
HOME TRAINING WILL START YOU RIGHT 

Wc will train you today to get started tomorrow in one of 
the thousands of opportunities opening in the field of Radio, 
Television and Electronics.The Horae Radio Service Field con. 
tinues to grow. Television is here . . . Television Broadcast- 
ing facilities are being rapidly expanded. Television sales, 
service, installation and maintenance requirements are more 
and more important from day to day. Electronics is an im¬ 
portant factor in many applications for utility,'safety, accu¬ 
racy and convenience. Airlines are finding new uses for Radio 
bringing new benefits to air transportation. Ships at sea are 
employing Radar together with other conventional Radio 
apparatus for ship-to-shore communications and safety. Fre¬ 
quency Modulation is modernizing Radio Broadcasting, offer¬ 
ing static-and-interference-free reception in the home. The 
list of Radio applications is almost endless, and every one 
represents increasing opportunities in our modern world for 
the RADIO, TELEVISION AND ELECTRONICS TECHNI¬ 
CIAN WITH A SOLID TECHNICAL BACKGROUND. 

m CAN BE A NATIONAL SCHOOLS MAN 

It la not a question of opportunity but rather how to take advantage of 
cxiatinff opportunity. Only proper training can make these opportunitieii 
n leatity. Natbnal Schools of Los Angeles, one of the oldest and largest 
technical trade achoola in the United States, offers you Shop Method Home 
Tmlnina. a proved method that builds qusllfied technicians. Here ia Home 
Training that BRINGS RESULTS. 

Behind all training from National Schools stands a permanent faculty 
of experienced instructors and engineers. These men are dally teaching 
Tvsident students right in our own Shops and Laboratories. From first hand 
ipcperience with students here at school, our instructors understand the 
Deeds and ambitions of men like you. All of our instructors, both Home 
Study and Resident, have ideal facilities to make your training practical, 
np-to-tbe-minute, interesting. It lakes years of experience to know how to 
train men, especially In the practical technical trades. EsUbllshed almost 
10 years ago. National Schools has a rich background of experience to help 
you to take full advanUge of the opportunities in the Radio, Television 
nnd Electronics Industry. 


VETERANS 

During the war. Nation¬ 
al trained enlisted men 
under contract with the 
War Department. Both the Armed 
Forces Institute and Marine Corps 
Institute used our lesson texts on a 
wide scale. Now, we are training vet- 
erans. both resident and home study, 
through the Veterans Administration. 
If yon are a veteran of World War 
II—and qualified for training under 
the G.L Bill of Rights, check the 
coupon below for special information. 


.2 

W BOOKS mtt! 


'-'-.I 


r >'Since'l905,^: 



Bepn Training at Home 
Later Come to Our Shops and 
Laboratories in Los Angeles 

—// You Prefer 

National’s Master Shop Method Home 
Training In Radio. Electronics and 
Television is COMPLETE in itself. 
No other training is necessary; but. 
some men do prefer to take a short 
experience course here in our resident 
shops and laboratories, at the end of 
thoir Home Study training. They find 
it helpful to spend a short period of 
time in our modem Br^dcasting 
Station, or our New Television Lab¬ 
oratories and Studios, or our Exten¬ 
sive Radio Servicing Shops—as well 
BB other department* covering every 
specialized phase of the Radio In¬ 
dustry. 

You are welcome to take advan¬ 
tage of this additional instruction if 
you wish. If you are interested, check 
the coupon below. Full details will be 
sent you by .return mail. National 
Schools' outstanding FACILI¬ 
TIES MAKE IT POSSIBLE TO OF¬ 
FER THE FINEST POSSIBLE 
TECHNICAL TRADE TRAINING 
IN RADIO. TEDEVISIOH AND 
ELECTRONICS. 


You Get All This Radio 
Experimental Equipment to 
Use and Keep at Home! 

LEARN BY DOING is the basic 
principle of National's Shop Meth¬ 
od Hofrui TrainiTig. Wc send you 
standaru Radio parts for an inter¬ 
esting. serios of experiments which 
demonstrate the fundamentals of 
Radio, Television and Electronics. 
The very eesence of this training Is 
EXPERIENCE—you get actual ex¬ 
perience by building many different 
.types of circuits. You hulld a fine, 
long distance MODERN SUPER¬ 
HETERODYNE RECEIVER, sig^ 
nal generator, low-power Radio 
transmitter, audio oscHlator. etc. 
This practical work develops your 
knowledge of Radio step by #1-^ 
Dmk<» you a practical Radio Tech¬ 
nician. 


G. f. APPROVED 

NATIONAL SCHOOLS 

LOS ANGELES 37, CALIKOKHIA EST.1V03_ 


- W 3 



MAIL OPPORTUNITY COUPON FOR QUICK ACTION 


NATIONAL SCHOOLS. Dept. t2-BC 

4000 South rigoeroN Stn^ct. Loo Anflele* 37, CNilfomlo 

Mall me FREE the two booKa mentioned In your ad. induing a 
of your course. 1 understand no salesman will call on rao. I have cneexed 
below tho plan which interests me. 


enr ......- .«TATE.. . , .. 

(Inelade ^ur aone numtoen 
O 1 am intercatod In home study o;>ty. 

□ Send Information on your Combined HOme-fltudy and Modem 
Resident Shoo Traintns- 
O Veteran of world Wnr II. 
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Manufacture of FM tubes. 
The young lady is assem¬ 
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Chromatone ajr 
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LOOK FOR THE JANUARY TV ISSUE!!! 

Next month RADIO-CRAFT will publiah a special double-sixe 
number devoted to the Process ol Television* This number will 
carry articles by leaders in the industry such as Zworykin and 
DuMont, articles on television construction and theory, as well as 
our regular articles on servicing, sound, amateur radio, construc¬ 
tion, etc. Reserve your copy today! 
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Dr. Lee de Forest 


No longer is Television just a laboratory marvcL It is rapidly 
spreading Over the nation, Praaically every radio manufacturer 
has Television models in production. New sutioos are being 
licensed. Television is already big business. 

Are You Ready? 

Who will get those new high paying jobs? Who will step into 
key positions in a rapidly growing industry? Not inexperienced 
radio men. Not untrained elearicians. But men who know Tele¬ 
vision and can be relied upon to operate and maintain expensive 
equipment! 



Approved for Veteran Training 


American Television—A Great 
Training Institution! 

American Television has pioneered in Television r^arch. Its direc¬ 
tors have made fundamental contributions to the industry. Dr. Lee 
de Forest, our Direaor of Research and Training, is known through¬ 
out the civilized world as the ‘‘Father of Radio” throuch his inven¬ 
tion of the radio tube. U. A. Sanabria, President ^d founder of 
American Television, Inc. invented the Interlace Scanning System 
which is now the standard of all Television. Most recentiy, a revolu¬ 
tionary new circuit which corrects a common television defea known 
as "ghost images" has been developed by J. M. Sanabria, head or 
American Television's Manufacturing Division. 


Most Elaborate Training Laboratories 

Every modern type of equipment obtainable has been installed for in¬ 
struction purposes in what we believe to be the most extensive and 
elaborate Television training facilities in the world. You will Ited 
complete operating studios with the new sensitive cameras and ^heir 
associated equipment. A corps of highly qualihed instructors wiU 
guide your study. 


Start Learning TELEVISION 
at Home—FREE! 

Prepare yourself for the endless opportunities in 
Television the new "American" way. Now, for the 
6rst time, you may discover in advance of entering 
school, just how your abilities fit into Television. 
If you qualify under the simple nile^ you will be 
given a complete preliminary home study Television 
course absolutely free and without obligation. 

Your success with the course will not only help you 
to decide for yourself what phase of Television you 
like best but will also aid us in qualifying you for 
residence training. 

We prefer that all new resident students take this 
free course as it provides excellent preparation for 
residence study. However, there is no obligation on 
your part to enroll for residence training when you 
complete the home study course. 

We urge you to take advantage of this splendid op¬ 
portunity at once. Just write your name and address 
on a penny postcard and say: "I am interested in your 
free Television Course". Do it today! This b£Fer is 
necessarily limited. 


American Television, Inc. 

5050 BROADWAY * CHICAGO 40, ILLINOIS 
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Approximately 2 meter frequency operation. 
il tubes. S50V. DC dynamotor, 12 V. DC In¬ 
put, Contains voltagre reipilators and many 
other 6ne parts. Worth more for parts 'than 
price asked . ...$4.76 


All equipment advertised herein Is un¬ 
conditionally guaranteed to the cus¬ 
tomer's satisfaction to this extent: Re¬ 
turn any item advertisech within five 
days after delivery for full refund ex* 
cept transportation charges (both 
ways). 








sc Specc^Uxt 


OXYGEN 

TANKS 

Aviators* ozy- 
ren breathing 
bottles. With¬ 
stands 500 lbs. 
pressure. Non- 
flhatterabJe. 
Choice of two 
above types A 
or B. 

$6.95 


BC-1158 TRANSMITTER AND 
MODULATOR 

Made* by Bendix for blrborne operation. De¬ 
signed for remote control. Power source 28 V. 
DC input, (not included). Operates In any 
place in the 53-60 Me. and 80-88 Me. fre* 
qnency band. Is crystal controlled (crystals 
not included). Has RF stages, amptifler and 
driver section, contains 4-815*s and 10-12SN7 
tubes, 1-0/150 DC milliamp Weston meter 
which can be switched to var.ona cirenits. Hos 
exhaust fan for venClation. Can easily be 
converted to operate on several frequency 
hands. Size 12" * 8" x 18". 45 lbs. Limited 
quantity . .|27.5o 


INTERPHONE AMPLIFIER 


TYfE 

AM-26/AIC 

with 28 V. DC dynamotor. Contains 2-12A6 
and *2-12J7 tubes. Easily converted for phono¬ 
graph or Inter-communication amplifier ll.?5 


APQ-13 RECEIVER 


17 tubes, 13 precision resistors, potentiom¬ 
eters, condensers, transformer, knob, switohes, 
pilot light, fuses. 


yj 5 




Dynamotor unit MG-IA for SCR-662 trans¬ 
mitter & receiver . $3.7S" 


DETROLA AIRCRAFT 
RECEIVER 


28 V. DC op. 
crated, 200- 
400 Kc. Good 
condition. 


APN-1 RADIO ALTIMETER 


A complete 460 Me radio receiver and 
mitter -which can be converted for ham or 
commercial use. Tubes used and included: 
4-I28H7. a-12SJ7. 2 - 6 H 6 , 1 -VR 150 , 2-955, 
2-9004. Other components such as relays, 24 V. 
dynamotor, transformers, pots, condensers, 
etc., make this a buy on which you cannot go 
wrong. Complete as shown in aluminum case 
18"x7"x7V4*' .$8.95 


BC-357 

MARKER 

BEACON 

RECEIVER 

Ideal for controlling re¬ 
mote circuits for model 
aircraft, boats, etc. Op¬ 
erates from 75 Me. Sig¬ 
nal easily altered to 2 
meter band. Tubes used 
and included: I2C8 and 
I28Q7. Also sensitive 
relay. Circuit diagram 
included Inside case. 
Siz^ 5H~i3%"g5y4 
For 24 V. DC opera¬ 
tion . $1.95 


IF AMPLIFIER STRIP 


19 Me. contains 5 Western Electric T-17A 
tubes . .. .$3.95 


T-39/APQ-9 RADAR TRANS¬ 
MITTER 


Contains many excellent parts for the VBV 
experimenter such as a cavity oscillator using 
2-RCA 8012 tubes rated at full outpnt to 500 
Me. Tubes are forced air cooled by 24 V. DC 
motor, which is easily converted f»r 110 V. 
AC operation. Other valuable parts such as 
a pair of 807*s. 2-6AC7, 1-931 and t-4AG7 
tubes: ceramic switch, potentiometers, gears, 
revolution counter, etc. . . . .$12.50 


TUBE CHECKER 


Tube Checker (Universal Instrament Co.) 
Counter model 501. Tests all tubes in use 
today. Brand new with manual and factory 
guaranteed. 
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A~Conde.i«er. .14 Mfd. 90 V. (motll c>*d) 

(New) . lOO^a 

B—Candonter, 16 Mfd. l50 V. (Filter condenser) 


C—Condenser. .09 MM. 400 V. (New) .. 

O—Condenser, .1 M«d. 400 V. (New) . 

C^ondenser. .3 Mfd. 90 V. OC (Bathtub) (New) 
F—Condonicr, 3 k .1 Mfd. 400 V. DC (Bathtub) 


O Condenser (Aerovox). .02 Mfd. 600 V. 


.90 

.20 


.09 

.09 



A—Relay (RBM) llO V. 60 cy. AC 0|>erated 0R3T 

(New) ... 9 .T9 



B—Relay, iio V. 9 cy. AC plunge type for door 

Interlock (New) 89 

C>-RelAy (Clare). 90 V. .004 9 amp. 11.300 

ohms with 2 mIcro>awitches. (Mew) .. .79 

O-Relay (Leach), type 1253*DEW. 24 V. OC 160 

ohms DPST (New). .,90 

E—Relay, 6 moo. 9000 ohm DC resistance SPOT .89 
F—RelM ^each). type 1127>FR 110 V. 60 cy. 

OPST (Mew) . .ri 


(cased) (New) .09 
. (New) 

motor.. , 4.09 

completely cased. IIO V. 

600 V. CT 109 Ma. Also 
.9 V. at 9 amp. and a 

.... . 1.69 

beam indicators .... 1.09 



4-994 type acorn tubes, connectors, etc.. S4.09. 


RECTOX 

RECTIFIER 


32 V. AC Input, 
24 V. OC output. 
5 Bmps. (Now) 

$3.75 


r—Condenser, .29 Mfd. 400 V. (New).09 

O—Condenser. .129 Mfd. 400 V. (metal cased) 

dual condenser (New) .. .OS 

H—Condenser, 1.79 Mfd. 90 V. (New).09’ 

I—Condenser. .9 Mfd. 600 V. (metal cased) (New) .09 
J—Condenser (QE Pyranol), 2 Mfd. 600 V. (New) .90 






O^-llesUtor mounting lugs and terminal strip kit. 

Assorted slaes and Shapes. Many.- Many, Many 1,00 
E—Tube Socket Kit. 2S or more assorted socket* 

having various usable sizes ... 1.9D 

F—Switch Kit containing assortment of lO rotary 

and toggle switches . . 1.29 


ddIii 


A-.Condens«r (Solar) to Mfd. lOOO V. (Now). . 2.00 
B—Condenaer (OE Pyranol) 8 Mfd. tOOO V. OC. 

(New) . 1.79 

C—Condenser (Chi. |nd. Cond. Corp.) 4 Mfd. 

2000 V. (New) . 2.90 

D—Condenser (Cornell-Oubilier) 1 Mfd. 4000 V. 

(New) . 3.00 

E—Condenser (Chi. Ind. Cond. Corp.) Dual 6.9 

Mfd. 1000 V. (New) . 3.90 


•.Thordarson Trana* 
former type 
T.4S92D Pri. 220 
V. 60 ey,: Sec. 

. 930 V. Center 

A Tapped . 4.99 

^ 6—Filament Trans¬ 

former QE T467173 llO V. 60 cy.. Sec. 6.3 
V. at 13 amps and 6.3 V. at 1.2 amp . 2.69 

WIRE 

A—3 stranded conductors inside or • shield. 

about 30- Ibng . , .. .each ,10 

6—2 conductors of stranded wire, each strand 

about 9 Qauge rubber covered, twistod ■ A 

Cloth braid outer-cover . 07 ft, 

C—Heavy duty rubber covered. 2 stranded con¬ 
ductors flexible. Ideal for Up V. AC P«wer 
leads to heavy electrical machinery ...... .10 ft- 

D—3 rondurtors of 20 enameled cotton covered 
wire, color coded, completely ahielded. mois¬ 
ture & fungus proof. Ideal for Intorcom worx. 

90 ft. A 290 «. rolls . 03 ft. 

strands of braided wire, each rubber cov. 
ered and color coded, one strand being shield¬ 
ed, cotton and cambric outer wrapping.09 ft. 

F,-Samo as abovO. except the complete cable 

ahielded .. .. 

Minimum wiro order 100 feet. May be asaortment of 
abfwe wire. 


K—Condenser, 2 Mfd. 600 V. (Aerovox) (Neart .39 
L—Condenser, 4 Mfd. 600 V. OC (OE RyrandO 

(New) .• V. 59 

M—Condenser. 4 Mfd. 300 V. (New) .39 

N—Condenser. 30 Mfd. 330 V. AC (OE Pyranel) 

(New) ... S-OO 


ADDRESS DEPT. RC-12 


A—Resistor kit composed of 190 or mere assorted 
wastages. Containing various resistors of up 
to 10 megohms. Many with gold bands. An 

honost-to-goodness bargain .. . .Box 2.69 

6—Condenser Kit. Contains assortment of 39 va¬ 
rious condensers Including 2.2Mfd. 600 V. 
filter*. 1-1000 Mfd. 19 V. filter 4-1 Mfd. 400 
V. paper by.pass, 3-3 gang midget trimmers, 
etc. 2.69 

C—Hardware Kit containing about 9 lbs. of radio 
hardware, Including nuta, bolta. washers, 
shafts, gsam, grommets, lugs, screws, spacers. 

It Is B goid-mino of tnvsluablow parts. 1.69 


FUSES 

Dartrldo* typ«, pteRad 

10 to 9 bo*. 

i Amp. 250 V. Non- 
renewBOle 

1 Amp. 2S0 V. ROR' 
renewable 
Bo* .40 

10 Amp. 250-V. Re* 
nswBble 

I Amp. 250 V. Re- 
newabfe 

BoK .75 

Bum fuses type 3A0, 

10 Bmp. flaw fjsflt. 


IF Transformer, 19.2 Me. 


A—Resistor, wire wound adjustable divider re¬ 
sistor. 100 watt. 9.000 ohms (New) . .40 ea. 

—6L-^lenlum Rectifier. IIO V. AC inputl llO 

V. DC output. .79 amp. rating . 91.39 

C—Antenna Switches. Double pole, double* throw. 

Size 8' * 4- X 2- (Nrw) .... ... - ... 2.00 

Same as above except SRST, sirs 8 * 4-* 2* ^ ^ 


A^Threat MIkee 

7 for $1.00 ^ 

6 Jeweled Pilot As- N 
sembly. Candelsbrs. 
screw base for llO 
V. Ismp. Mounts in 
1- hole. (New) .29 
C—^ele^raph Key C 

D — Phone lacks for^fll 
PL-89 Plug .07V^^H 
E—National Volvet^^^ 
Vernier dial drive, 

6*2 reduction 

ratio . 79 

F .... Ceramic grooved 
coif forma. 9- 
length, 2" diamete^ 

30 grooves . . .is 

o—Mlllin 607 tube .ehlelds 
M-613 tube shields . 



130 W. New York St. 
Indianapolis 4, Ind. 


ised ’ 


Unless Otherwise Stated. All 
This Equipment Is Sold As Used 
CASH REQUIRED 
WITH ALL ORDERS 
Orders Shipped F.O.B. Collect 
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RADIO PARTS SCOOP! 


NO SVRPLUS^ALL PARTS 

PHONES—Single Head Set 

lOOO OHms. DC. Reg. Price $1.65 

Buy 1 for Sl.iO and SOve 55c 
Buy 2 for 51.90 and save Si.40 
Buy 3 for S2.S5 and aavO S2.40 

CONDENSER KFT 

50 .paper tubular condenser*. 

Value* frorri .002 irifd. to .1 
mfd., 400 v«dc to BOO v.dc. 

Regular Price S5.00 
«uy 1 kit tor Si.95 and save 
53.05 

Buy 2 hits for S3.BO and save 
S9«20 

Buy 3 hits for S5.SS and save 
59.45 

RESISTOR KIT 

100 cartKin resistors. Ml watt. 
RM'A color coded, -v’aluee from 
330 otuna to 2.2 memhnas. 

Regular price 55.00. 
Buy 1 kit for SI.SO and save 
S3.SO 

Buy B kits for S2.90 and save 
ST.20 

Buy 3 kits for S3.90 and save 
Sll.IO 

SELENIUM RECTIFIERS 

Regular price Sl.lO 
Buy 1 for 79c and save 31c 
Buy 2 for SI'.54 and save 96c 
Buy 3 for 52,25 and save 51.05 


GUARANTEED^ BRAND NEW! 

12’ AINICO SLUG SPEAKER 

Regular price 59.00 
Buy X for 55.90 and save 52.40 
Buy 2 tor 510.S0 and save 

55.20 

Buy 3 for 515.95 and save 

58.05 

(NO more than 3 to a custonnCr) 

ELECTROLYTIC CONDENSERS 

20-20 mfd. 150 W.V.OC. 

Regular Price 7Se 
Buy 1 for 30c and save 45c 
Buy 4 for 51.19 savc.51.B4 
Buy 7 for 51.99 save 53.29 
Buy lO for 52.95 save 54.83 
40-40 mfd. ISO W.V.OC. Reg. 

Price SI.05 
Buy 1 for 45c and save 60c. Buy 4 for 51.70 
and save' 52.50.' Buy 7 for 52.80 save 54.55. 
Buy 10 for 53.80 save 59.70. lO-lO mfd. 
450 W.V.OC. Reg. Price 51.25. Buy 1 for 
65c save 60c. Buy 2 for 51.24 gave 51.29. 
Buy 3 for Si.74 save 52.01. 

ANTENNA AND RF COIL SET 

(broadcast Band) Reg. Price 51.00 
Buv 1'set for S9c and save 41c 
Buy 2 sets for 51.10 and save 
90c 

Buy 4 oets for 52.08 and save 
51.92 

VARIABLE CONDENSER 

(420-420 mfd.) 

Regular Price $1.80 
Buy 1 for SI .45 and savb 35c 
Buy 2 for 52.60 and save 51.00 
Buy 3 for 53.60 and save 51.80 


FSmous Make 

SOLDERING IRON 

55 watts 110/130 volts. 

Regular prie* §2,50 
Buy 1 for 51.90 and save 90c 
Buy 2 for 53.90 and save 51.40 
Buy 3 for SS.lo and save $3.40 


Radioman’s Combit**., 
tion tONG NOSe PLI¬ 
ERS and CUTTERS 
exceptional quality. Rydrysed for 
extra touRhne**. Diamoml.tceled 
cutters. Regular price , , ., 51.95 

Buy 1 for 51.45 and save $ .50 ' 

Buy 2 for 52.70 and save 51.20 

Buy 3 for 53.60 and save $2.25 


PROGRESSIVE RADIO TOOL KIT 


A progressive 
Electronics Special. 

Contains 55 watt 110/120 volt 
solderlngr htm, radioman’s rom- 
binntion long^ nOGe pliers and 
cutters* amber handle screw driver. 
Polystyrene alignment tool. 

' _ Re-»ular price 54.98 


Buy 1 kit for S3.3S and save 
51.70 

Buy 2 kit* for SO.iO and save 
^ . 5380 

Buy 3 kit* for 58.70 *f>9 save 
56.15 

CNo more than 3 Ml* to a customer) 


MAIL COUPON TODAY 


PROGRESSIVE ELECTRONICS Co., DEPT. RC-8 
22 Havemeyer St., Brooklyn 11, New York 

SIRS: riea«e food me the following . . 


Enclosed find check or money order (postage prepaid) for Send 

C-O.D. (I will pay postage). Send additional fpformatloa on radio kit. 

NAME . 

ADDRESS . .. 

CITY . .ZONE.STATE.. 


BUY THE PROGRESSIVE UNIT WAV! 


Our prices for radio kits and parts have 
always been amazingly low. NOW, mass 
sales have made possible even further drastic re¬ 
ductions through our revolutionary PROGRESSIVE 
UNIT Plan, 

The Progressive Radio Kit, for instance—earlier 


reduced from 119.75 to $14.75—can now be pur¬ 
chased at a cost of two kits for $28.15 and phree kits 
for only $41.50! 

Buy the PROGRESSIVE UNIT way and save 
$$$$$$$! See below for our Progressive prices on 
individual items. 


PROGRESStVE 
UNIT PRICES ON 

RADIO KIT * 

1 Kit tl4.7S 

2 KlU 28.1S- 

3 Kite 4L-ZS 


ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 
YOU NEED NO ADDITIONAL PARTS 

THE PROGRESSIVE RADIO KIT is the 


ONLY COMPLETE KIT. ConUins every- 
thing’ you need. Instruction Book, Metal 
Chassis, Tubes, Condensers, Resistors and 
all radio parts. The 36-page book written 
by expert radio instructors teaches you to 
build radios in a professional manner. You 
start with one-tube receivers, then build 
two-tube receivers, then three-tube receive 
ets, (The three-tube receivers are equal to 
four-tube receivers because of the addition 
of a selenium rectifier.) You then construct 
a powerful public address system which will 


permit you to address large audiences. Then 
you make three different transmitters so 
you can get a real thrill out of being on 
the air. Before you are done with this kit, 
you will have built 11 receivers, i Public 
Address System and 3 transmitters. 

SPECIAL FREE ^FFER 

Electrical and Radio Testen sent absolntely FREE 
With each Progre»sive Radio Kit. PLUS FREE 
membership in Progregslve Radio Club. Entitles 
yoo to free expert advice andfconsnltation service 
with licensed radio technidana. Write for farther 
information or ORDER your KIT NOW! 


Piogiessive AMPLIFIER KIT 


This newest Progressive Kit—complete 
with all parts, tubes and a 12-inch 
speaker—will enable you to build a 
newly-designed, high fidolity, humless 
amplifier for phonograph, AM or FM 
tuner or microphone. 

Regulated, power supply maintains 
constant voltage supply. DC heater 
supply, whether amplifier is used on 


AC or DC, provides humless operation 
by eliminating cathode-heater leakage 
hum. Contains degenerative feedback 
for improved frequency response, bal¬ 
anced phase inverter and push-pull 
beam power output. Every stage thor¬ 
oughly decoupled to improve Tow-ffe- 
qucncy response and prevent motor¬ 
boating. Tone control Completely varia¬ 


ble, Six-tube performance. Uses 1-TR 
106,1-12BL7, 2-60L6*8 and two selenium 
rectifiers*. 

PROGRESSIVE UNIT PRICES 
ON AMPLIFIER KIT 


1 kit 

2 kits 

3 kiU 


$25.75 

49.30 

69.00 
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How do you stack up 
in the modern radio servicing field? 


o 4M broadcast receivers , 
Dm broadcast receivers 
G TELEVISION receivers 

□ automatic phonographs 

□ HOME RECORDING DEVICES 
O^UBEtC ADDRESS SYSTEMS . 
p intercommunicatino 

SYSTEMS 

D hearing aids 

OtELEPHOTO EQUIPMENT 
D HOME FACSIMILE RECEIVCRt 
O radio WEATHER DEVICET 
O HOME SOUND MOVIES 
D RADIO TELETYPEWRITERS 

□ alarm SYSTEMS 

□ cardiographs 

O CHEMICAL CONTROLS 

□ CIRCUIT breakers 





T 


Q SAFETY DEVICES 

□ SELECTING MACHINM 

□ SIGNALLING 

□ SIGN CONTROLS 
TROLS 


O ELECTRIC fences 

□ FURNACE control 

□ FURNACES. INDUCTION 

^ □ GAS DETECTION 

□ GRADERS 

□ HEATERS 

^NTROLS 



□ densit 

□ DETECTORS 

□ DETONATORS 

□ DOOR Openers 

□ DRYERS 

□ engine TESTERS 

□ ELEVATOR LEVELERS 


□ MEASURING D£T 

□ METAL ANALYSIS 

□ MICROSCOPES 

□ MOTOR CONTROLS 

□ PACKAGING 


Si 


□ MOBILE COMMUNICATIONS 

equipment FOR: 

POLICC. FIRE. FOREST SERVICE* 

AIRCRAFT. HARInE. EXPLORA* 

TIONS. RAIE^ADS. TAXICABR* 

tTRECTCARS. BUSSES. TRUCrB. 

AMBULANCES. CMCBGKRCV 

VEHICLES. ETC. 
ft 

SYNCHRONIZERS 
|]THERAPY equipment 

3thiCknes$ gauges 
l□TIMERS 

[□traffic controls 

' □ VIBRATION 

□ WEIGHING 

□ WELDING 

□ WRAPPING 

□ X RAY 


Have you taken a really good look recently at the expanding 
se:rvice field? Do you have a feeling of helplessness when you 
think of some of the intricate, new-model equipment that you inay 
be called upon to service? Or of the many jobs you may be missing 
in these related fields because you feel you don’t know anything 
about them? 

You may as well face the facts. You must keep your technical 
ability in pace with, industrial deyelopments—^r be left behind 
because you lack understanding of radio-electronics as applied today 
to business and industry. 

There is no need to' tell these things you already know. But It 
is important for you to realize that, no matter whether you are a 
"beginner” or an "old timer”. CREI home study training can help 
you. You will find that CREI courses in Radio-Electronics and 
^ elevision are pitched to your own level. They take you all the way 
from introductory basic principles to advanced training, on to 
specialized subjects. CREI training can help you rig,ht now, in 
your daily work in the installation and servicing of radio-electronic 
equipment. 

CREFs reputation has been proved over a period of 20 years. 
Join the many servicemen who are studying—at home—^the new 
developments and techniques with CREI—protecting Aeir future 
jobs, their businesses by acquiring the new "know-how” NOW! 

Find out for yourself how CREI can help you to greater security 
and prosperity. See and read an actual lesson. Get the feel of 
how easy and interesting it is to improve your ability with CREI. 
Send in the coupon now! 

VETERANS! CREI TRAINING AVAILABU UNDER THE “6. I.” Bill! 

Copitol Radio Engineering Institute 

An Accredited Technical Institute 

DEFT. ftC-1% 16TH AND PARK ROAD, N. W., WASHINGTON 10, D. C 
Branch Offices: New York (7); 170 Broadway • Sen Francisco (2); 760 Market St. 
RAOIO-CRAFT Ipr DECEMBER, 1947 


SEND rOR ONE OT THESE 

FREE LESSONS! 

Now, see for yourself! Read one of these 
interesting lessons from the CREI course. You 
will see, in advance, how practical it is to 
improve your ability the CREI way. 

From Practical Radio-ElectronicS Course: 
^'ELECTRON PHYSICS AND ELECTRON THEORY”— Dis¬ 
cusses modem theories of the composition of 
matter. Including atomic energy, and their rela* 
tion to present-day radio-electronics. 

From Practical Television Course: 

”P1CK-UP TUBES—ICONOSCOPE AND IMAGE DISSECTOR 
rUBEV —Discusses fundamental pick-up tubes of 
the television camera. It precedes the study of 
the Orthicon and the Image Orthicon. 

MAIL COUPON rOR FREE 
24-PG. BOOKLET dx SAMPLE LESSON 



1 NAME 


STREET -- 


CAFITOl RADIO ENGINEERING INSTITUTE 

16th & Pork R<f., N.W. Dept. RC- 12 . Wothlnglpn 10, D. C 

Mail me ONE FREE sample lesson and your 24 pa^c 
booklet. ’CREI Training for Your Bener Job m 
Radio Electronics”. I am attaching a brief resume of 
my .radio experience, education and present posmoa. 

Check One □ PRACTICAL RADIO-ELECTRONICS 
Course: □ PRACTICAL TELEVISION 


I 

L 


CTTY_:_zone:-STATE.-.^™-. | 

a I am entitled to txaioing under the "G, L” BilL J 
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A telephone listens to e loud speeker In the new *'free 
field'* ecouitic test room et Bell Telephone Leboretorles. 
The souftd-trensperent ••fioof'**ls built of steel cobles. 




Test-tube for Sound 


This giant "test-tube" is actually an 
echoless sound room at Bell Telephone 
Laboratories. Here engineers seek new 
facts about sound which will help them 
make telephone service still better and 
rnore dependable. 

Bell scientists know a great deal 
about what happens to sound in elec¬ 
trical systems. This new room will give 
them a powerful tool to find out more 
about what happens to sound in the air. 

In an ordinary living room, most of 
the sound addressed to you comes by 
way of reflectrons. At 10 feet less than 
10% reachei you directly. 


Sound that bounces at you from 
walls, ceilings, furniture, and your.body 
is all right for hearing*—but it poses 
questions for scientists who would study 
it uncontaminated by reflections. 

The Bell Laboratories "test-tube" 
gives telephone people the chqnce to 
produce pure sound and analyze it re¬ 
liably with respect to intensity, pitch, 
and direction. The entire room is lined 
with glass wool, contained in wire-mesh 
cases, wedge-shaped to give maximum 
absorbing area. Sound bounces along 
the sloping surfaces, sifts into the soft 
glass wool, and is gradually stifled. 


This is one more example of Bell 
Laboratories' constant work to learn 
more about everything which can ex¬ 
tend and improve telephone service. 


BELL TELEPHONE 
LABORATORIES 

^ploring and inventing, devising and 
perfecting for continued improvements 
and economies in telephone service. 
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Should Servicemen Be Licensed? 

* 

Service-Zicensing, or Self-Policing — Which Will Jl Pe? 

% 

--- ^By Hugo GernsbcKk 


R adio-Craft has pointed out for many years that 
sooner or later, either national, state, or local 
licensing of radio servicemen would have to be 
viewed realistically by servicemen. 

In past years much pressure has been put on by 
various authorities to license servicemen for a variety of 
reasons. Chief among these reasons are: 

1. Danger to radio owners (such as electric-shocks) 
from errors of diagnosis and repair.of radio sets. 

2. Fire hazard due to faulty repairing. 

3. Abuses of many kinds by servicemen in their re¬ 
pair work. 

These are the main and perhaps overall reasons. There 
are others.* 

Last October the New York City Administration 
through its City Councilman Stanley M. Isaacs called for 
mandatory licensing of all radio technicians and radio 
repairmen in New York City. The Board of Directors of 
the Radio Manufacturers Association immediately 
adopted a unanimous resolution opposing this proposed 
licensing of radio servicemen. 

The Radio Manufacturers made it clear that it does not 
deny that abuses exist in the radio servicing and repair 
field, abuses which the licensing regulations might cor¬ 
rect. These, according to the Association, involve **ex- 
orbitant*^ fees and poor workmanship. The RMA points 
out that only a small minority df the radio servicing 
trade are guilty of such abuses. But the industry feels, 
according to spokesmen, that “bureaucratic regulation” 
is not the final answer to the subject. The resolution also 
stressed that there was no intention of criticising the 
New York Municipal Administration in any way. It is 
rather the implications of general licensing that are 
feared. 

The Association rightly feels that if New Yort sets 
a precedent in licensing radio servicemen, it is almost 
certain that other cities throughout the country will 
soon enact similar measures. The Association is con¬ 
vinced that it would be far better that the servicing 
industry police itself to do away with present abuses. 
The Board also pointed out that such initial steps for 
self-policing are now being taken. As an example, they 
call attention to a forthcoming experimental clinic for 
radio repairmen in Philadelphia. 

Radio-Craft has pointed out many times in the past 
that the servicemen themselves can do a great deal to 
ward off unfavorable legislation and licensing if they 
would themselves form either a national servicing 
league, or as this seems to be difficult to achieve at 
present, that servicemen in all cities should certainly 
have local Associations to do the policing. 

It is truQ. that a few such associations#exist in some 

•See also article "Licensing Problems and the Serviceman" by H. W. 
Sctiendel, November. 1946. issue Radio-Craft. 
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cities, but there are far too few of them and they cannot 
be said to exist on a nation-wide scale. It would seem 
that unless such a nation-wide movement soon gets un¬ 
der way, either stringent federal or state legislation will 
result. This is certain to prove a great handicap to the 
servicing industry! Usually when such controls are ap¬ 
plied, the individual seiwiceman particularly, loses much 
of his freedom. Other new factors will also be injected . 
which in many ways are bound to handicap him. We all 
know that most of'the servicing abuses are perpetrated 
by a small minority of irresponsible individuals, but it 
is precisely this minority who give the servicing indus¬ 
try its bad name. It is unfortunate that human nature is 
such that satisfactory work is seldom praised to the 
skies, but let one serious abuse come along and instantly 
the entire servicing industry is blamed. 

The country would be best served at the present time 
by the establishment of local associations. These would 
issue to each member a shield for display in his place of 
business, stating that he is a member of the association 
and licensed ^by it under a serial number. The local asso-* 
ciation would make it its business to ascertain that all 
representative servicemen are properly enrolled. Then by 
running educational advertisements in the local news¬ 
papers the public would quickly learn to patronize only 
“association men“. 

It would then be a simple matter to trace those ser¬ 
vicemen who abuse the trade, and sufficient pressure 
could be brought by the association on such non-members 
to make it almost impossible for the minority, wild-cat 
servicemen to make a living. 

None of this is new. It has been proposed in various 
ways before, but the unfortunate part is that so far little 
or nothing has been done about it. There are already cer¬ 
tain areas in this counti’y where servicemen are even now 
subject to restrictive measures, as for instance Madison, 
Wisconsin, which has an ordinance for “licensing radio 
and electronic servicemen”. Special legislation on the 
subject has been drafted in. Baltimore, Los Angeles, 
Orlando, Fla., although as far as has been ascertained 
none has been enacted into law. 

It has often been said, and rightly, so, that many peo¬ 
ple feel that licensing is a threat to the freedom of en¬ 
terprise and freedom for the individual service man. In¬ 
deed, many believe this to be so. But we might also 
point out that numerous other services are licensed such 
as plumbers, electricians, and scores of others. They do 
not appear to be very much down-trodden. 

It is quite true that licensing always imposes certain 
restrictions on the licensee, yet in many trades licenses 
are distinctly necessary and often essential to the wel¬ 
fare of the community. 

Radio-Graft does, however, believe that at the present 
(Continued o^ipage 78) 
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RADIO-ELECTRONICS 


It consists of a very thin sheet of 
rubber stretched across a frame about 
the size of a sma^ dining room table. 
BB'Shot-sized bronze balls simulate 
electrons; hills and valleys in the rubber 
simulate electrical voltage; and wooden 
blocks act as tube elements. 

Proper arrangement of the hills and 
valleys direct a ball and control its ve¬ 
locity. Measuring the time it takes for 
the ball to roll from one part of the table 
to another, enables engineers to calcu¬ 
late the speed of actual electrons in a 
tube. This determines the electrical 
voltage needed for that part of the tube. 

To find the proper spacing and opti¬ 
mum shape of tube elements wooden 
reproductions of various shapes and* 
sizes of cathodes, grids or anodes are 
used. They help research men to find 
the arrangement that gives the best 
focusing of electrons. 

The model, which can produce ap¬ 
proximate replicas of most kinds of 
tubes, permits checking the internal de¬ 
sign of a tube in one day compared to 
three months by the old mathematical 
trial and error method. 


RADIO AND RAILROADS are at 

last getting together. Proof is in the de¬ 
sign of *^The Train of the Future” rev¬ 
olutionary new General Motors exhibit 
now touring the country on the princi¬ 
pal railroads. 

The train has loudspeakers in all 
cars and in the Asira-DovieSf a soecial 
feature of the new trains. Astra-Dom^s 
are “upstairs'* sections of the car, raised 
above the standard roof and enclosed in 
heavy shatterproof glass. The loud¬ 
speakers are connected with radio, re¬ 
cording, and PA apparatus for repro¬ 
duction of radio programs, wire record¬ 
ings,, or direct voice. 

“The Train of the Future” has a com¬ 
plete intercar telephone system, linking 
all cars and th3 locomotive. At present 
it is proposed that use of this system be 
limited to the crew, ‘but there is no rea¬ 
son why its service should not be ex¬ 
tended, if it is found expedient, to permit 
passengers to call the diner or the sleep¬ 
ing-car porter, for instance. ^ 

A second telephone circuit permits 
connection by means of plug-in lines 
while the train is standing at a station. 
When the train is in motion, passengers 
may still talk to their friends in any 
part of the world provided with regular 
line telephones, with automobiles or 
other trains equipped with mobile radio, 
(Continued on page 79) 


MAX PLANCK, world-f ous physi¬ 
cist and originator of the quantum 
theory, died October 3, at the age of 
89. 

Planck is regarded as one of the great 
scientists of the present generation and 
pne of the scientific immortals of all 
time. His quantum theory has contrib¬ 
uted to the advance of science in the 
same measure as Newton's discovery of 
the laws of gravitation or Copernicus' 
theory of the solar system. 

He made his fundamental discovery 
that radiant energy is not continuous, 
but comes in small bundles, whose en¬ 
ergy content varies with the frequency 
of the radiation, in 1900. In his own 
words “Radiant heat is not a continu¬ 
ous flow and indefinitely divisible. . . . 
It must be defined as a discontinuous 
mass, made up of units all of which are 
similar to one another.” 

These quanta, which he referred to 
as “the pennies of the atomic world,” 
are so small as to be unobservable in 
studies of large-scale phenomena, but 
are of great importance in the study of 
atomic phenomsna, and especially of the 
physics of the atomic nucleus. 

FM STATIONS are losing money, is 
the concensus of a survey reported last 
month by the FM Association. Profits 
were reported by only 8% and said 
they were breaking even, wjiile 86% 
were operating at a loss. 

Prospects for the future appear to be 
good, with 25% reporting increasing 
business and practically all the rest at 
least holding their own. 


“Train of the Future" dining car. Speaker Is 
near stairs to “Astra-Dome." Left—the 
antenna on top of observation car. 


A MODEL "RADIO TUBE" made of 
rubber, with “electrons” in the ^orm of 
bronze balls tests electronic designs in a 
single day that would require 3 months, 
otherwise, Westinghouse revealed last 
month. The new model, it is stated, is 
helping to develop new tubes for tele¬ 
vision and high-frequency radio. 


The experimental model “vacuum tube" In use. 
The model looks something like a game table. 
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REVIEW 


DIAMONDS are more useful as de¬ 
tectors of certain types of atomic radia¬ 
tion than the standard Geiger-Muller 
counter^ the National Bureau of Stand¬ 
ards revealed last month. 

To use a diamond as a counter, it is 
clamped between two small brass elec¬ 
trodes maintained at a difference in po¬ 
tential of about 
1000 volts. When a 
source of gamma 
radiation is 
brought within 
range of the dia¬ 
mond, pulses of 
current occur 
across the elec¬ 
trodes, which after 
amplification may 
be detected and 
counted on any 
suitable indicating 
device, such as an 
oscilloscope, a cur¬ 
rent meter, a set of 
headphones, or a 
loudspeaker. In ap- 
parritus assembled 
at the Bureau, pri¬ 
mary amplification 
is effected with minimum loss of 
original intensity through the use of 
a triode very close to Ihe diamond in 

(Conihtued on page 89). 


HEARING AIDS can be made univer¬ 
sally applicable, instead of being indi¬ 
vidually prescribed, Dr. S. Smith Stev¬ 
ens of the Harvard Psycho-Acouctic 
Laboratories affirmed last month. A 
tentative set of specifications for the 
universal hearing aid includes: 

1. Even frequency response, with no 
sharp peaks or valleys. Lower cut-off 
should be between 200 and 400 cycles 
and upper cut-off between 3,000 and 
4,00.0 cycles. 

2. Steadily rising characteristic of 
3-4 decibels per octave throughout the 
range. 

3. Limit to maximum acoustic output. 

4. Sufficient sensitivity and freedom 

from internal noise to render intelligible 
tD a normal ear speech delivered to the 
instrument at a level not more than 
10 db aboye the threshold of intelligibil¬ 
ity of the same ear. ’ 

6, Acoustic gain sufficient for the 
user. Individuals vary so widely that 
possibly 3 models with different a mounts 
of gain may have to be designed. 

6. Effective volume control with 
range of at least 40 db. 

7. Stability and freedom from squeals 
and oscillation at maximum gain set¬ 
ting. 

MAJOR GENERAL INGLES, war¬ 
time head of the Signal Corps, was 
elected president of RCA Communica¬ 
tions, Inc., at a directors^ meeting held 
early this'fall. General Ingles is also a 
director of RCA Communications and 
of the Radio Corporation of America. 
Major General George L. Van Deusen, 
who during the war was chief of the 
Engineering and Technical Service of 
the Office of the Chief Signal Officer at 
Washington, D. C., succeeds General 
Ingles a^ President of RCA Institutes.*’ 


MOST POWERFUL RADIO broad¬ 
cast station in the world will shortly be 
erected at Geneva, Switzerland, by the 
United Nations, it was reported on good 
authority to Radio-Craft last month. 

The power will be 1,000 kilowatts. 

This station will operate on 250 kc 
(1200 meters) and has been desired 
to blanket all of Europe. Located 
strategically in Switzerland, it is cer¬ 
tain to reach practically every radio re¬ 
ceiver on that continent, Europe has 
a very large number of crystal re¬ 
ceivers. These normally cannot r'ceive 
signals farther than from 25 to 50 miles. 

It is expected that every crystal set in 
Europe will be able to receive the n.iw 
U. N. broadcast station signals. The diamond radiation counter in uio. Enlarged insert shows diamond between its electrodes. 
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AN "ATOMIC PILE" in model form 
has been built by General Electric engi¬ 
neers to demonstrate the principles of 
atomic energy production, reports from 
that company stated last month. 

The model is not full scale, and is 
quite schematic. At the left is the atomic 
''pile*' where matter is transformed into 


energy by the splitting of uranium or 
another fissionable element. In his left 
hand Dr. Kenneth H. Kingdon, one of 
the first physicists to isolate Uranium 
235 from the natural element, holds a 
rod of this “fuel'' material, while the 
striped rods projecting horizontally rep¬ 
resent the control rods which would 
prevent the process from running away. 
A heat-exchanging fluid would be 
pumped through the pile, thence to the 
heat exchanger on the right, where 
water would be turned to steam. This 
would then be used to drive turbines 
in the customary way. 

The heat exchanger step is needed be¬ 
cause anything entering the pile would 
become dangerously radioactive, and 
thus steam could not be brought directly 
from it. 
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RADIO PDOPflDflriOn PDPDICTIOnS 


By FRED SHUNAMAN 


O LD-TIMERS remember when 
the best radio wave was the 
longest one. Th*e long wave 
was reliable. It maintained the 
same strength day and night at all times 
of the year, and the strength dropped 
off steadily with increasing distance 
from, the transmitter. Short waves— 
roughly those under 1000 meters—were 
^'unreliable.” They varied in strength 
with the time of day and the season and 


shewed other “Unpredictable” vagaries. 

The reliability of the long waves was 
obtained at the cost of high power. With 
the coming of broadcasting, it*was found 
that a station, of a few hundred watts 
could be heard (when conditions were 
good, such as on a cold winter night) 
farther than a long-wave station of 
many kilowatts. Then the amateurs 
started to work at even higher fre¬ 
quencies, first on 160 meters (2 me), 


then 80 (8.6 me), later 40 and 20 (7 and 
14 me). At each increase of frequency 
they were able to transmit farther with 
less power. 

But other and more disquieting dis¬ 
coveries were made. A station which 
pounded in with ear-splitting volume 
one night might simply not be there at 
all the next. Amateurs found they were 
not able to communicate with old 
friends in the next state, but were, being 
received solid several thousand miles 
away. Thus was “skip distance” discov- 
ered. One point was clear: if some way 
could be found to figure out these high 
frequencies, a new era in low-power, 
lon^-distance communication would open 
up. Scientists^ amateurs, and communi* 
cations companies^ set out to learn more 
about these mysterious waves. 

First, the scientists Kenelly and 
Heaviside' suggested that the upper 
parts of the atmosphere were ionized^ 
that the ultraviolet rays of the sun 
break up the atoms in these upper re¬ 
gions where the air is so thin as to re¬ 
semble a poorly exhausted vacuum tube 
—into negative electrons and positive 



Rg. 1—Long waves follow pafh I, shorter 

ones, 2 or 3. end very short waves, path 4. 

ions. These upper regions of, the atmos¬ 
phere, they said, were filled with a 
partly conductive material, something 
like the interior of a. gas-filled vacuum 
tube. This ionized layer reflected radio 
waves of high frequencies back to earth, 
but lower-frequency waves were merely 
absorbed by it. The higher the fre¬ 
quency, the farther the waves penetrat¬ 
ed the layer; thus the greater the dis¬ 
tance at which the reflected wave 
reached the earth (Fig. 1). Above a cer¬ 
tain critical frequency^ the waves keep 
right on through the layer and are lost 
to earth entirely. 

In 1923 the English scientist Apple- 
ton proved the existence of the Kenelly- 
Heaviside layer by beaming radio waves 
straight up and measuring the time the 
reflected waves took to return. He found 
that the higher-frequency waves took 
longer to come back, proving that high¬ 
er frequencies penetrate farther into 
the layer. 
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Height of the layer as measured by 
this earliest radar Tvas about 70 miles. 
But as frequencies were raised toward 
3 me, the echoes suddenly disappeared— 
to return from a di^ance of more than 
150 miles. Obviously there were two 
reflecting layers. Above 8 me a double 
echo was noted, as if the higher layer 
were split in two. 

The lower layer is mow called the E- 
layer, and the higher one—or two—the 
FI- and F2-layers. The F2-layer is the 
most important one to long-distance, 
high-frequency communication. The E- 
layer is more important in daylight and 
at frequencies below 4 'me, though at 
times its effects may be felt up to 20 me. 
Below these layers are the C- and D-lay- 
ers, whose effects on radio waves have 
bqen little studied, but which are be¬ 
ginning to be considered important at 
certain frequencies. 

The Bureau of Standards at Wash¬ 
ington has been one of the leading ex¬ 
plorers of the ionosphere, and began in 
the late '30*s to issue rough predictions, 
of the probable ranges at various fre¬ 
quencies. The predictions were very 
approximate, and covered only four pe¬ 
riods—summer and winter noon and 
midnight. 

The demand for reliable radio com¬ 
munication during World War II made 
much more detailed and accurate knowl¬ 
edge of ionosphere conditions necessary. 
Numerous stations were established at 
widely scattered points, and continuous 
records were made and transmitted to 
Washington for interpretation and cor- 
, relation with those from other stations. 
These stations now number 68, and 
gather ionospheric data from all parts 
of the earth. The Central Radio Propa¬ 
gation Laboratory (CRPL) of the Bu¬ 
reau of Standards uses this information 
to issue monthly predictions of usable 
radio frequencies. These are put out in 
the form of monthly booklets, 3 months 
in advance. They contain maps and 
charts showing the maximum usable 
frequency for communication between 
any 2 points on the earth’s surface at 
any time of day. The booklets are en¬ 
titled Basic Radio PropagaUon Predic¬ 
tions and are used in connection with 
another publication, Instructions for the 
Use of Basic Radio Propagation Predic¬ 
tions (Bureau of Standards Circular 
465), which contains further maps, 
charts, nomographs, and instructions 
for use with the Predictions» 

The Predictions consist of a series of 
charts of the ionosphere. Pig, 2 is one 
of them. The maps show the maximum 
viable frequencies (muf) for points at 
4000 Idiometers away from any point on 
the earth at any given time of day. 
Points on the same latitude do not have 
the same ionospheric conditions at the 
same time of day throughout the world. 
Therefore it is necessary to have 3 sets 
of charts. The western (W) chart in¬ 
cludes South America, all the United 
States but the northwestern tip, most 
of Canada, the Atlantic Ocean and a 
bit of Africa. The eastern (E) chart is 
applicable to Asia and Australia, and 
the intermediate (I) to Europe, Africa, 
northwest Canada, Alaska^ and a belt 
of the Pacific, 


Predictions not easy to qpply 

The Predictionfvs are not particularly 
easy to use. It is often necessary to use 
2 charts in conjunction, checking them 
against a third when the E-layer may 
affect results. A further difficulty is that 
radio waves follow great-circle paths, 
while the charts are square Mercator 
projections. This difficulty is solved \vith 
a great-circle chart in the Instructions, 
To use the Predictions, put a piece of 
tracing paper over the map of the world 
in the Instructions (Fig. 3). Mark the 


points-between which communication Is 
to be established. Also trace the equator 
line on the tracing paper. Then place 
the tracing paper on the great-circle 
chart (Fig. 4) with the equator lines 
coinciding, and slide it back and forth 
until one of the curved lines on this 
chart connects the 2 points. Draw the 
great-circle path between them along 
that line. Put the tracing paper on the 
' correct ionosphere chart with the local 
station on the vertical line marking the 
local time of desired communication. 



localtIme ; I 

Fig. 2—One of tbo ionosphere cherts. There ere six of these F2 and one E-leyer chert, » ^ 
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Finding the correct frequency now de*- 
pends on whether the distance, is more 
or less than 4000 km (2600 miles). 

If the distance is exactly 4000 miles, 
the problem may be relatively simple. 


The mid-point of the ^eat-circle path la 
located and the maximum usable fre¬ 
quency (muf) read direct from the F2 
4000 chart for the given zone. For 
example, suppose contact is to be made 



RADIO PROPAGATION CHART— DECEMBER 1947 


(Maximum usable frequencies are given in megacycles) 


Time 

00 

03 

06 

09 

12 

15 

18 

21 




2,600 

miles 

4,000 

km 



N 

12 

11 

13 

20 

35 

34 

20 

13 

NE 

11 

11 

12 

S2 

40 

34 

19 

11 

E 

14 

13 

24 

43 

40 

36 

24 

15 

6E 

11 

12 

24 

84 

35 

29 

18 

13 

S 

12 

12 

14 

36 

34 

30 

24 

16 

6W 

12 

12 

11 

32 

35 

32 

25 

16 

W 

15 

14 

13 

22 

41 

40 . 

36 

24 

NW 

N 

11 

11 

11 

13 

' 37 

39 

33 

18 




5,000 mOes 

8,000 

km 



N 

12 

11 

13. 

16 

16 

16 

16 

13 

NE • 

10 

11 

12 

32 

32 

10 

10 

9 

E 

9 

13 

24 

48 

38 

24 

18‘ 

• 12 

6E 

11 

12 

24 

34 

86 

29 

18 

13 

6 

12 

12 

14 

36 

34 

38 

24 

16 

sw 

12 

12 

11 

82 

36 

32 

25 

16 

w 

15 

14 

12 

8 

38 

40 

36 

24 

NW 

11 

10 

10 

9 

10 

26 

33 

18 


7,600 miles 12,000 km 


N 

12 

1 11 

13 

12 

12 

12 

12 

13 

NE 

11 

11 

12 

27 

16 

10 

11 

11 

E 

14 

13 

24 

29 

30 

28 

24 

15 

BE 

11 

1^ 

24 

33 

32 

29 

18 

13 

6 

12 

12 

14 

24 

26 

26 . 

24 

16 

6W 

12 

12 

11 

25 

28 

32 

26 

16 

W 

16 

14 

13 

22 

26 

30 

26 

24 

NW 

- 11 

U 

11 

10 

11 

16 

33 

18 





10,000 milee 

16,000 km 



K 

12 

11 

13 

20 

33. 

20 

20 

13 

NE 

11 

11 

12 

81 

28 

26 

19 

1 

E 

14 

13 

24 

35 

30 

32 

27 

16 

SE 

11 

12 

18 . 

19 

22 

22 

18 

13 

S 

J2 

12 

14 

16 

16 

16 

16 

16 

BW 

12 

12 

11 

18 

18 

19 

19 

16 

W 

15 

14 

13 

22 

26 

30 

31 

24 

NW 

11 

li 

11 

13 

22 

18 

33 

18 




12,500 miles 

20,000 km 



M.u.f. 1 



24 

30 

30 

26 

26 1 

1 18 

Dilution 

1 " 1 

1 " 

E 

NE 

NE 

NW 

NW 

NW 


between New York and Georgetown^ 
British Guiana, a distance of approx¬ 
imately 4000 km. The tracing paper is 
placed over the world map and the 2 
points, as well as the equator, are 
marked on it. Then the paper is placed 
over the great-circle chart and moved 
back and forth till a great circle joins 
the 2 points. The path between the two 
is drawn, as well-as the midpoint of 
that path. 

The tracing paper is then placed over 
the F2, 4000 W map with the equator 
lines again coinciding arid the New York 
point on the hour meridian of the time 
desired. The muf of the ?nid-poinf is 
read. For example, in December 1947* 
the muf of the mid-point of the great- 
circle path between New York and 
Georgetown is 21 me for 6 am, 34 me 
for 12 noon, and 21 me for 6 p.m. 

Since unpredictable conditions, may. 
cause the predictions to be in error, a 
frequency 16% lower than the muf is 
taken as the opthnum working fre^ 
quency (owf). Thus all muf’s are multi¬ 
plied by 0.85 for actual working fre¬ 
quency. 

If the distance is greater than 4000 
km, 2 points 2000 km from each end of 
the path are token instead of the mid¬ 
point. The tracing paper is placed over 
the map as before and both points, as 
well as the equator, marked. The meridi¬ 
an of Greenwich may be drawn also, as 
a time reference. It is usually easier to 
use it for great distances than the local 
time of either of the 2 stations at the 
ends of the path. The great-circle chart 
is again used to find the actual radio 
path between the 2 points. Instead of 
marking the mid-point of the path> 
control points 2000 km from the ends of 
the path are marked. (Experience has 
shown that muf's at gi*eat distances are 
little different than at 4000 km.) The 
maximum usable frequency for each of 
these points is found (on the appropri¬ 
ate chart) and the lower of the two tak-* 
en as the muf for the entire path. 

For example, communication between 
New York and Shanghai is desired^ 
Drawing the path and control points^ 
the muf’s for the New York^ control 
point are found to be 28, 12, and 12 me 
for 0600, 1200, and 1800 GMT, respec¬ 
tively, At the Shanghai end, using the 
'F2 4000 E chart (not shown) all 3 muf’s 
are found to be 12 me. The muf for the 
whole distance is then 12 me for the 
given times, and the owf 10,2 me. 

For distances jess than 4000 km a 
little more work must be done. The muf 
is first found exactly as for the 4000 
km. Then the muf of the mid-point is 
found on the F2 0 chart, which shows 
the critical frequencies for waves pro¬ 
jected directly up from the sending sta¬ 
tion. Since the distance is between 0 an<| 
4000 km, it might be expected that its 
muf would be between these two. And 
so it is, but in a way that does not vary 
directly with distance. A nomograph is 
provided in the Instructions for dis¬ 
tances less than 4000 km. A straight¬ 
edge is placed between the muf at 0 
that at 4000 km, and the correct fre¬ 
quency is read where the straightedge 
intersects the line representing the die- 
(Continued on page 86) 
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By JAMES A. NILAND^ 


PILOTED 

ELIGHT 


Hie Sequence Selector Is the 
brein of. the robot plane. 


A BIG four engined U. S. Air 
Force C-64 was rolled out of 
the hangar at Stephenville, 
Newfoundland. Fourteen men, 
called an emergency crew, climbed 
aboard. Once inside, the pilot, Colonel 
Jam s M. Gillespie, started the engines, 
taxied the plane to the runway and 
pointed it into take-off position. Step¬ 
ping away from the controls, he pushed 
a button. The button was marked **Brise 
Norton;” 

Ten hours and fifteen minutes later 
the wheels of the plane touched down 
on the landing strip at Brise JMorton, 
England. Not once during the 2^1^00^ 
mile flight across the Atlantic did any 
member of the emergency crew touch the 
controls. The trip was entirely a radio- 
controlled automatic flight. Eighteen 
days later the robot Skymaster returned 
in the same manner when Gillespie 
pushed a button marked '‘Stephenville.” 

As easy as push-button radio tuning, 
automatic flight is now a reality. Ac¬ 
complished by an electronic brain that 
stores information given to it before the 
flight begins, the brain reads the flight 
instruments, listens to the radio sig¬ 
nals, measures distances and air speed 
and carries out for the pilot and his 
cr.w all the functions necessary to con¬ 
duct a point-to-point flight from one 
airfield to another. 

The original idea for automatic flight 
cannot be credited to any one individual, 
but to a group of Air Force officers. 
Chief am^^ngst them were Colonel Ben 
S. Kelsey and Captain Harry S. Brced^i 
love. It was not Colonel Kelsey's ori^^i- 
nal intention to provide pilotless flight. 
He ratlier intended to provide methods 
for accomplishing many routine func¬ 
tions of monitoring the complete flight 
and making decisions concerning navi¬ 
gation and changes'in flight plan. 

As the project developed, it was 
found that more and more pilot duties 
could be made automatic, until finally 
they had eliminated almost entirely the 
need for a pilot. 

Th 3 devices which control the All- 
Weather C-54 are not standard. Most 
bf them have been specially constructed 
for their specific purpose and only one 
automatic unit of this type exists. It 
has been popularly misconstrued as a 
drone plane operated by a mother plane. 
(Continued on page 74) 

•Project Officer. New York Field Office 
United States Air Forces 


Center—The Automatic Flight Controller' (rear) with Capt. - Roman J. Whiting, navigator! 
Capt. Thonlat J* Wells, test pilot; and Mr; Jamei L Anast, chief of the automatic flight branch 
at Clinton Counfy Air Field. Bottom^—Cockpit, of the automatically-controlled C-54 plane. 
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A receiver bullf on the same lines as Fig. 2, 
but with an r.f. stage and tube detector. 


A n FM tuner is often a more 
convenient and inexpensive 
solution to the problem of get¬ 
ting FM reception than a com¬ 
plete PM receiver. Most radiomen al¬ 
ready have reasonably good AM receiv¬ 
ers or amplifiers which can supply the 
audio amplification and often the power 
supply. 

Before a tuner is added to existing 
Equipment the extra current require¬ 
ments and audio switching arrange¬ 
ments must be considered. Unless your 
present radio or amplifier power pack 
has a large reserve of power, it will be 
better to build a separate pack for the 
tuner. In some cases it may be found 
convenient to switch off the AM r.f. and 
i.f. stages while the PM tuner is on. This 
may release sufficient power for the 
tuner, especially if it is small. 

The audio output usually can be fed 
into the receiver’s phono input jack. 
Where there is no phono jack^ one can 


be installed, the method varying accord¬ 
ing to the set. (See Radio-Craft Decem¬ 
ber, 1946.) If both phonograph and PM 
are to be used, a switch will have to be 
provided to change from one "to the 
other. (The AM receiver must be in 
PHONO position for both PM and phono¬ 
graph reproduction.) 

A survey of the amplifier’s tone qual¬ 
ity and power-handling abilities also is 
wise. Unless the amplifier is to be re¬ 
built completely the circuit should be 
left as it is. Adding negative feedback 
and other circuit modifications may re¬ 
sult in lower gain or upset the original 
design factors. Unless you are sure of 
what you are doing, repfacement of the 
output transformer and speaker should 
be the only attempt at extending the 
range of the system. If the survey shows 


original components to be of good qual- 
ity^ they should be retained. Should the 
amplifier not be capable of delivering 
sufficient power at low distortion, there 
is not much hope that true FM quality 
can be obtained. 

Construction of a frequency-modula¬ 
tion tuner and the design of its asso¬ 
ciated circuits is in many ways similar 
to a comparable high-frequency AM re¬ 
ceiver. An FM receiver must contain a 
detector whose voltage is proportional to 
frequency changes of the carrier but 
relatively insensitive to amplitude va¬ 
riations. Also an PM circuit has limiter 
stages to remove amplitude variations 
before they reach the detector. The i.f. 
amplifiers of an PM receiver must be 
capable of accommodating a wide band. 
If they do not have a fiat top, t^e gain 





-r^ 6J6 

tapatTT^ 

Rg. I—This sensitive tuner mey be used to receive signals at distances near or beyond the limits of the ordinary FM broadcast range. 
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6AU6 


6BE6. 6BA6 - 6BA6 



Fig. 2—^This can ba either o 5-tube tuner with e.6AL5 detector, ot may be hooked up as a 4-tuber with the germanium crystal detector. 
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of the stages falls as the carrier fre¬ 
quency deviates from the frequency to 
which the i.f. is tuned. This produces 
amplitude modulation. 

The circuit 

Since the objective was to get best 
possible result^, the set was a rather 
ambitious one, containing an r,f. stage, 
2 i.f/s, and 2 limiters. '(See Fig. 1.) The 
constructor who requires a simpler 
tuner may construct a set along the lines 
of Fig. 2, which will cut his number of 
tubes to 4, though the circuits are those 
of a 5-tube tuner. Two i.f.'s are found 
advisable, and eliminating one of them 
to save another tube would not be a 
good idea unless the constructor lives 
close to the stations he expects to re¬ 
ceive. One of the photographs shows a 
receiver built with the circuit of Fig. 2, 
with the addition of an r.f. stage and 
the use of a 6AL5 detector instead of 
the germanium crystals. 

Since the features of the small tuner 
follow in-general thos 2 of the larger one, 
the latter will be described in complete 
detail. Seven tubes are contained in the 
tuner circuit, Fig. 1. First are a 6AG5 
r.f. amplifier, 6AG5 mixer, 6J6. oscil- 
later. (These 3 tubes comprise the radio¬ 
frequency section and are mounted upon 
an upright chassis affixed directly to the 
tuning condenser to secure short grid 
leads.) A 6AC7 first i.f., 7G7 second i.f,, 
and two 7C7^a as limiters are employed 
in the intermediate stages. 

The 6AC7 is still one of the highest- 
gain tubes in the tube manual, and its 
gain is put to good u§e in the first stage. 
Because of the 6AC7's high gain, it is 
necessary to pay careful attention to 
decoupling and other precautionary 
measures. Two of Sylvania's 1N34 
germanium diodes are used in the dis¬ 
criminator. (A 1N36 balanced pair 
would of course be better.) Besides 
being convenient to wire in the circuit, 
these diodes have the added advantages 
of long life and no filament current re¬ 
quirements.. The r.f. assembly is mount¬ 
ed upon its separate chassis secured to 
the tuning condenser. It obtains its pow¬ 
er from a plug ,which connects to a 
power socket on the chassis. The output 
from the'6AG5 mixer is fed through a 
short length of co-axial cable to a low- 
loss microphone connector also on the 
chassis located near the first i.f, trans¬ 
former. With this tj^e of construction 
the entire tuning unit may be removed 
without disturbing the remainder of the 
radio. o 


voltage. Unless it is regulated, detun¬ 
ing due to the turning on of an electric 
heater or similar appliance will cause 
the signal to be severely distorted, ne¬ 
cessitating retuning to the station. 

, The r.f.- coils are inch in diameter 
(Contimied on page SI) 


Cathode injection was originally used 
in the mixer stage, * but this was re¬ 
jected later because tuning of the mixer 
coil had too great an effect upon oscil¬ 
lator tuning. Inductive coupling was 
used also bet^zen the r.f. stage and 
mixer originally. However, the present 
system is much 
more successful. 

From the diagram 
it will be noted that 
one half of a 6J6 
is used for the os¬ 
cillator. The 6J6 
was found neces¬ 
sary because a 6C4 
would not oscillate 
strongly enough 
with the available 
106 volts unless the 
cathode was tapped 
very far up the os- 
cillator coil, which 
made for unstable 
operation. The 105 
volts for the r.f. 
section preferably 
should be regulated 
with an OC3/VR. 

106 to prevent fre¬ 
quency shift with 

changes in line Above is fhe *'FM corner'* of the eufhor's large FM-AM receiver. 


Under-chassis view of fhe FM erea. The partly blanked out section is part of the AM section. 




































































Here is an authoritative article on the much-discussed Cosmo Compo radio, written by the man who In¬ 
vented it. This receiver, which is already being sold in metropolitan department stores, has been hailed 
by some non-technical writers as a means of emancipating the radio owner from the repairman.'Read what 
the inventor, himself a former radio serviceman, has to say on that subject. 



This Radio 



Services Itself 


By ROBERTa tRENTA 



Tliese Compo cans 
may be chaitged in a 
fraction of a minute, 
curing any trouble due 
to the enclosed compo¬ 
nent. As one of the cans con¬ 
tains the complete audio-circuit 
and another all the filter compo¬ 
nents, it is obvious that a radio can be 
repaired to a few minutes. The drawing at 
left is the artist's conception of the contents 
of one (which one?) of the Compo cans above. 


B efore anyone can honestly call 
himself a radio repairman he must 
have a thorough knowledge of 
radio electronics. He must be fa¬ 
miliar with all types of radio receivers. 
He must have the proper tools and 
equipment to give proper service. 

For many years many complex prob¬ 
lems have faced the radio repairman 
from the time he puts a radio receiver 
on his bench till he returns it to its 
Owner in playing condition. It is not 
uncommon for him to find himself bn the 
short end of a deal. When all the time, 
energy and materials that go into the 


repairing of a radio are considered, 
there is always the chance that he will 
not make any profit and may lose money. 
That may sound strange to the layman, 
but is recognized by the repairman as 
an everyday possibility. For example, 
the customer doesn^t realize that the 
breakdowTi that‘occurs several days af¬ 
ter his set has been fixed has absolutely 
nothing to do with the original trouble. 
He insists that the repairman did a 
poor job and is responsible Jor putting 
the set right without further cost. In 
some cases the cost of additional parts 
that are needed plus the added time 


spent in repair exceeds the price of tbc^ 
original estimate. 

A servieemon's dream 

This among other things prompted me 
to try to find a suitable answer to the. 
problem. During my years studying en¬ 
gineering in the Navy as a radio tech¬ 
nician, I had little time to work on the. 
idea. We worked night and day build¬ 
ing and repairing radios of all types. 
Sometimes we had plenty of tools and 
materials—at others we lacked almost 
all the proper parts and replacements. 
Most serious of all, we were under¬ 
staffed because of the lack of trained 
technicians. When a component was un¬ 
obtainable we either had to improvise 
or scrap an entire unit or set. 

I began to think again about my old 
plan to simplify radio receivers. Seeing, 
all the waste proved to me that the time 
was ripe for a radio that would elimi¬ 
nate the complexities of hundreds of 
parts and wires and reduce the repair¬ 
man’s problems by expediting the work. 

When the war in Europe ended I was 
stationed in Guam in the Pacific. With 
the cessation of hostilities in the West 
our job lessened daily. I began to get 
a few hours for myself each day and 
used the time for experiments. I wanted 
to find a way to reduce unnecessary 
waste, I wanted to find a way to utilize 
the cast-off parts and units that were 
deteriorating from lack of use. It struck 
me that if I took several parts, or bet¬ 
ter still, a complete circuit and tied the 
parts together in a single replaceable 
unit^ I would have the answer I was 
looking for. From the beginning I toyed 
with the idea of segregating into sec¬ 
tions a conventional 5-tube circuit. 

The first experimental set gave me 
quite a bit of trouble because of the 
long grid leads. This was eliminated by 
re-arranging the socket positions. I real¬ 
ized then that with further engineering 
effort such a radio was a practical possi¬ 
bility. 

Another Mg problem was the size of 
the filters, resisters and condensers. It 
was impossible to squeeze those com¬ 
ponents into a unit of practical size. I 
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Left—Schematic is^ sfandArcJ, though mechanical features are 
Above^Rear view of the plug-in receiver tllustrated beh>w. 


then considered the use of miniature 
components^ which was i;he answer to 
the problem of reducing the size to fit 
the containers. 

There was always something to slow 
np my progress. After solving the diffi¬ 
culties of putting r.f. components into 
cans» I ran into trouble with audio qual¬ 
ity. This was solved by special atten¬ 
tion to matching the output trans¬ 
former, output tube and speaker, and 
by using a SOB5 output tube. 

The Compo receiver 

In brief, I have succeeded in develop¬ 
ing a compact AM receiver in which all 
the elements of a superhet circuit have 
been made plug-in. Oscillator and i.f. 
raits are pretuned and there ia suffi¬ 
cient tolerance to make interchange- 
ability of units quite practical. All the 
normal under-chassis resistors and ca¬ 
pacitors are included in thein respective 
cans, leaving nothing underneath but 
the filament wiring. Volume control will 
be plug-in eventually. 

The present model consists of 6 
vacuum tubes: 12BEB, 12AT6. 50B5, 
35W4, In addition,^ there are 6 o<mi- 
ponent tubes which "are color-coded and 
numbered. The oscillator section in¬ 
cludes a specially designed oscillator coil 
with the coupling from the coil to the 
grid and the grid resistor. The first and 
second intermediate frequency trans¬ 
formers are in two separate cans or con¬ 
tainers. Also in these containers are the 
automatic volume control Hne and first 
audio grid input Then there is the 
power supply consisting of a filter and 
filter resistor. 

Included in the Compo cans are the 
following parts: Oscillator is in a green 
can numbered 114; the 1st i.f. is In a 
blue can numbered 115; the second i.f. 
is in a black can numbered 116; the 
a.v.e, is housed in a yellow can num¬ 
bered 117; the audio output is In a 
brown can numbered 118; the filter is 
r^d can numbered 119, There is also 
a.35W4 rectifier, 12BE6 converter mix¬ 
er, 12BA6 i.f. amplifier, 60B5 power out¬ 
put and a 12AT6 detector and Ist audio. 

A test has been going on in the lab¬ 
oratory since June 9th. A Compo re¬ 
ceiver has been in operation 24 hours 'U 


day without interruption under normal price of the parts. A stock of replace- 
opcratmg conditions. So far, the set has ment units might in such cases save 
been working perfectly and without any costly delays, or even the cost of coni- 
signs of difficulty. plete standby equipment. 

A plug-in omplifier 

Using the same principles, a 40-watt 
experimental amplifier has also been 
developed. In this case, I have worked 
out the amplifier so that all the con¬ 
densers and resistors are wired on a 
plug-in fibre panel. If anything goes 
wrong all that has to be done is to re¬ 
move the entire unit and replace it with 
a completely new working part. The 
I>art that has gone bad can then be re¬ 
paired and used as a spare. 

The Compo system could well be ex¬ 
tended to include not only receivers and 
public address systems, but to cover 
many types of electronic devices. It 
would be particularly valuable in com¬ 
mercial and industrial equipment where 
the time lost in repairing a pi^ce of 
equipment is more valuable than the 



Top—An old-jtyle with its maxe of undor-chossis wiring and dangling componenH, Lower 
right—Present Compb receiver. Lower left—Stamped-wiring Compo receiver of the future. 
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COVER FEATURE 


New Tubes Improve FM 


S uccessful circuits for fm de¬ 
pend on tubes which work well at 
frequencies near 100 me. Among 
the new tubes designed to improve 
FM reception are the 19T8, assembly 
of which is illustrated on our cover 



An assembly operd^ion on new FM tubes. 


this month. Its B.S^rVolt counterpart, the 
6T8, and the 12AT7- are other tubes 
especially designed for FM» and were 
•announced at the same time by the Gen- 
eraF Electric Co. 


The 19T8 and similor tubes ore 
designed for high frequencies. 


.The new tube consists of 3 sections, 
one of which contains a triode, while 
the other two have 2 diodes and 1 diode 
respectively. Shields around the diodes 
are identical in appearance with the tri- 
ode plate, giving the appearance of a 
triple-triode tube. 

Operating skill in assembling tubes 
takes on new importance with the in¬ 
creasing complexity of these multiele¬ 
ment, high-frequency Units. The size of 
the tube is decreased though the number 
of elements in it is increased. The per¬ 
son whose skillful 
fingers put togeth¬ 
er the various 
parts of the tube 
becomes an impor¬ 
tant factor in FM 
progress. Ekionom- 
ical production de¬ 
mands that these 
complex tubes be 
constructed to rigid 
specifications with 
a minimum of re¬ 
jected tubes. 

The 19T8 is identical to the 6T8 
tube except for the difference in fila¬ 
ment voltage, which is 18.9 at 0.16 amp 
in the 19T8 and 6.3 volts at 0.46 amp in 


the 6T8. Designed for use as a combined 
AM and FM detector and audio-fre¬ 


TABLG I 

Direct Interelectrode Capacitances:* 

Triode Grid to Plate ..2.4 

Triode* Input.... 1.5 pTit 

Triode Output.1*1 

Grid to Each Diode Plate (Max) 0.03 piiif 
Number land Number 3 Diode 

Input (Each) . .3.8 |ifif 

Number 2 Diode input.2;2 4|if 

*Approximate values without external shield 


quency amplifier, it contains 3 high- 
perveance diodea and a high-mu triode 
in the same envelope. One of the diodes 
has a separate cathode connection. 

Small size, interned isolation and 
shielding and low interelectrode capaci¬ 


tances adapt the tube to high-fre¬ 
quency operation. Its diameter is % inch 
and the height of the glass envelope iff 
116/16 inches, the over-all height with 
prongs being 213/16 inches. Internal 
capacitances are given in Table 1. Typi¬ 
cal operating characteristics are given 
in Table 2. The tube has the new 9-pin 
base. 

An excellent idea of its internal con¬ 
struction is given in the exploded view 
photograph, In which 1 is a completely 
assembled tube without the glass en¬ 
velope and 2 is the completed tube. The 
top mica separator is shown at 3, the 
cathodes at 4, and the triode grid at 5. 
The plates marked 8 are anodes for the 
diodes (in one case a shield), while 
those marked 9 are the plate of the 
triode circuit and shields for the 2 
diode sections. A glass tube containing 
filaments appears at 6, the bottom sep¬ 
arator at 7, and a piece holding the 
getter strip at 10. 

Announced at the same time as the 
19T8, the 12AT7 is a miniature twin 
triode designed for use as a grounded- 
grid, radio-frequency amplifier or as a 
frequency converter at frequencies be¬ 
low approximately 300 me. A center- 
tapped heater permits operation of the 
tube from either a 6.3 or 12.6-volt heater 
supply. 



TABLE II—CHARACTERISTICS AND TYPICAL OPERATION 


CLASS A AMPLIFIER: TRIODE UNIT 

Pl.te Voltage. 100. 

Grid Bias Voltage . .—t. 

2S0.. 

..Volh 

—3.0. 


Plate Current. 0.8.•••••.. 

1.0.. 


Amplification Factor ........ 70.... 

70 

• •MIcromhos 

Transconductance.1300. •••»••• 

I200« 

DIODE UNIT: EACH UNIT 

Average Diode Current with 5 Volfs 

D-C Applied . . . ..... 

...20.. 

Milliamperet 


Note: In a ratio-detector circuit for FM, It Is recommended that 
diodes number 2 and number 3 be used. 
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CRYSTAL OSCILLATORS— 

A FEW TESTS 


T he harmonic-generating crystal 
oscillator undeniably has advan¬ 
tages for the amateur (especially 
the higher-frequency) bands. A 
number of such arrangements have been 
advanced—notably the tritet with, the 
crystal between grid and cathode, and 
other types with the crystal between 
grid and ground. All have either a 
coil or an r.f. choke tuned with 
a variable condenser in the cathode 
circuit. The tritet in particular has 
come in for considerable criticism 
because of its high crystal currents as 
well as instability. Unfortunately some 
of the better published material on the 
subject gives figures for crystal current 
when the tuning is “on the nose," gen¬ 
erally ignoring what goes on when con¬ 
trols are detuned and crystal current 
multiplies many times. The important 
parasitic problem is often ignored. 

A number of tests were run to ascer¬ 
tain just what could be expected in a 
t3q)ical circuity without endeavoring to 
create a “laboratory atmosphere" where 
circuits always seem to work better 
than in the average ham shack. 



Fig. I—Standard frifef oscillator circuit. 

Fig. 1 is the tritet circuit. About the 
only variations- encountered in this cir¬ 
cuit relate to the gr^id bias. Sometimes 
the control grid is returned via the grid 
leak to grround rather than to the, cath¬ 
ode, and occasionally cathode bias is 
omitted entirely. The arrangement 
shown seems to provide the lowest crys¬ 
tal current for a given output. Inclusion 
of cathode bias lowers both crystal cur¬ 
rent and output, but increases the ac¬ 
tivity, and sometimes the parasiticsl 

Tables I and II show the results of 
tests of various common tubes. These 
tests were run with 40-meter crystals 
and at a plate potential of approximate¬ 


By W. E. ANDERSON, VE3AAZ 


ly 360 volts with a 15,000-ohm series 
resistor to the screen providing a screen 
potential averaging 200 volts. With cir¬ 
cuits set up for 80-meter crystals, para- 
sitics were almost entirely absent. 

The “X" in Table I indicates that 
while output may be obtainable it is 
either all or partially parasitic oscilla¬ 
tion, as output persists after the crys- 
ta] is removed. These parasitics appear 
to arise from the presence of either supr 
pressor grids or beam-forming plates 
which are internally connected to the 
cathode, which is itself tuned near Hie 
2nd-harmonic frequency—This includes 
all tubes tried except the, 69,. 89, 802, 
and RK25. This can be deduced from 
the fact that (excepting the 89) these 
last-mentioned will “take off" if their 
suppressor is externally tied to the 
cathode. The heater also enters the pic¬ 
ture. Making the heater float with re¬ 
spect to ground generally detunes and 
sometimes removes the parasitic, but the 
output is markedly lower and crystal 
current higher then. 

Parasitic action is also discouragred 
to a degree by a heavy load on the stage. 
Many amateurs who previously had no 
trouble when driving triode tubes from 
their oscillators now experience diffi¬ 
culties when exciting 807*s or similar 
tetrodes which require much, less driv¬ 
ing power. 

Crystal current is also a function of 
the load. The tuned-plate crystal grid 
oscillator TPXG has jts highest crys¬ 
tal current unloaded, while with the 
tritet the-crystal current increases with 
load. Therefore the designations of low, 
moderate, etc., in the tables are intended 
for comparative purposes only. For in¬ 
stance, a very heavily loaded 6F6 tritet 
might burn out a crystal while a heav¬ 
ily loaded 6L6 TPXG might not. The 
tables attempt to show the least favor¬ 
able conditions that would likely obtain, 
both with respect to crystal current 
and parasitic ac¬ 
tivity. 


Reducing the cathode L-C ratio will 
weaken the parasitics, but high ratios 
are required for good multiplying ac¬ 
tion, especially if endeavoring to obtain 
4th-harmonic output. CAUTION: The 
cathode circuit should not be tuned near 
the crystal frequency as very high.crys= 
tal current will result—regardless of 
tube used. As the cathode condenser is 
generally chosen large enough for use 
with 89-meter crystals, on the other 
bands tuning should be conflnad to half 
capacity and less. 
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Fig. 2—Tuned-plate cryitai-grid oscillator. 

Table in details suitable cathode coils 
derived from the tests—these to be used 
with a 260-nnf variable condenser. Out¬ 
put L-C ratios appear to be relatively 
non critical if extremes are avoided. 

Turning now to the grid-ground crys¬ 


TABLE III—CATHODE COILS 
1 1 / 2 “Inch diameter forms 
Meters Turns, coil Spaced to 
60 .12 V/ 4 An, length 

40 6 I-in* length 

20 4 l-la. length 


tal connection of Fig. 3, the parasitic 
situation still remains serious* Briefly, 
with all but the 59, 89, 802, and RK25, 
it was again found that the settings.that 
provide best output of the low-ordtr 

(Continued on page 90) 




TABLE 1—TRITET OPERATION 


Tube 

2nd 

3rd 

4th 

Crystal Current 
Controls Detuned 

Remarks 

6F6 

X 

Fair 

Poor 

Moderate 


6F6G 

X 

Fair 

Poor 

Moderate 

T * - 

6V6 

X 

Fair 

Poor 

High 


6V6G 

Good 

Fair 

Poor 

High 

No cathode bias 

6V6GT 

X 

Fair 

Poor 

High 


6L6 

Good 

Good 

Fair 

High 

Shell tied to B-)- 

6L6G 

X 

Good 

Fair 

High 

t r - t - -r 

RK49 

X 

Good 

Fair 

High 


59 

Good 

Fair 

Poor-Nil 

Low 


89 

Good 

• Fair 

Poor-Nil 

Low 


802 

Good 

Fair 

Poor 

Low 


RK25^ 

Good 

Fair 

Poor 

Low 


807 

X 

X 

X 

High 

Abso. unmanage. 

RK39 

X 

X 

X 

High 

Abso. unmanage. 



TABLE II— 

FUNDAMENTAL OPERATION 


Crystal Current 


Tube 

TPXG 

Tritet 

Remarks 

6F6 

Low 

Moderate 

Shell grounded, otherwise 

6F6G 

Low 

Moderate 

dangerous 

6V6 

Low 

Moderate 

Shell grounded, otherwise 

6V6G 

Moderate 

High 

dangerous 

6V6GT 

Moderate 

Dangerous 


6L6, 

Moderate 

Dangerous 

Shell grounded or 

6L6G 

High 

Dangerous 

returned to B-|- 

RK49 

High 

Dangerous 


59 

Low 

Low 


89 

Low 

Low 


802 

Low 

Low 


RK2$ 

Low 

Low 


807 

Moderate 

Dangerous 


RK39. 

Moderate 

Dangerous 
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C HEAPEST and smallest of all the 
FM tuners or converters qfered 
to date, the Meek FM converter 
uses only 2 tubes—either a 14F8 
and a 36W4 or a 7F8 and a 6H6. Yet 
the converter is by no means simple. 
The 2 triodes which compose the 14F8 
constitute both a superheterodyne and 
superregenerative detector. 

The* action as, explained by the in¬ 
structions supplied to servicemen is as 

AMtMO I 0« OIPOLE CONMECTEO TO NO! AND NO 2 


follows: In addition to servipg as a con¬ 
verter-oscillator in the superheterodyne 
circuit, one section (pins 1, 3, and 4) 
of the 14F8 double triode functions as 
a superregenerative detector and i.f. 
amplifier. The quench oscillation sup¬ 
plied by this section is at the intermedi¬ 
ate frequency, hence little energy is 
radiated from the antenna. 

Pins 5, 6, and 8 comprise ^the other 
triode of the 14F8, which is used as the 


local oscillator for normal superhetero¬ 
dyne action. Slope deieciion is used, 
with the receiver tuned slightly to one 
side of the selectivity curve. 

The superregenerative circuit has the 
added feature of automatic regeneration 
control. The ^■.0025-uf condens?r and 
1,500-ohm resistor in the cathode circuit, 
together with the 150,000-ohnv resistor 
and .005-pi condenser in the plate cir¬ 
cuit of the superre generating triode sec¬ 
tion, act to set the quench pulse width 
and average grid repetition rate and 
control regeneration automatically. 

As might .well be expected, neither 
in sensitivity hor quality does this small 
set equal the larger FM tuners and con¬ 
verters which have been put on the mar¬ 
ket at higher prices. At a considerable 
distance from FM stations, difficulty 
was experienced- in bringing, in any but 
the strongest stations satisfactorily. 
Tuning is accompanied with the fa¬ 
miliar superregenerative rush, which 
dlsai^pears when a carrier is tuned in. 
Quality is subject to the limitations both 
of slope detection and superregen.;ra¬ 
tion. A certain amount of hum was also 
noted. This increased considerably when 
(Continued on page 88) 



WARNING—Terminal 3 on back of chassis 
used only with a.c. radio receivers or 
amplifier^; or with a.c.-d.c. receivers that 
are so wired that the 6*mlnus does not 
connect to the chassis. Under these condi¬ 
tions connect terminal 7 to terminal 3 
with a short piece of wire to minlmiie hum 
pick-up. 

Disconnect any ground wire to the receiver 
or ground through a U)l-fif capacitor. 
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Tests 


By I. QUEEN 


Wattmeter 

Speakers 



I T is more difficult to judge sound level 
from a louds^aker than it is to esti¬ 
mate sensitivity, band width, or other 
characteristics of a receiver. Accu¬ 
rate measurement of acoustic power is 
beyond the reach of servicemen, since it 
requires laboratory equipment. There¬ 
fore the output of a radio receiver or 
audio amplifier is usually specified in 
terms of the electrical power it can de¬ 
liver to its speaker. The efficiency of the 
speaker itself is not taken into account. 

Direct measurement of power at audio 
frequencies also is difficult and there 
are f:w instruments available for this 
purpos'^. This rpeans that public address 
and radio technicians have to rely upon 
indirect measurements which involve 
some calculation. A common method is 
to connect a suitable voltmeter across 
an amplifier resistive load R and find the 
vo!ts * 

power by the formula --=watts. 

ohms 

An alternative method is to connect an 
ammeter in series with the load. The 
equation is then I*R= Vv . 

If a number of measurements are to 
be made, say with different inputs and 
adjustments, the calculations take a lot 
of time and become bothersome. 

The instrument describrd here is a 
direct-dreading a.f^ wattmeter. It is de¬ 
signed to operate across a low imped¬ 
ance such as the secondary of a speaker 
output transformer. The usual imped¬ 
ance values, 4, 8 and 16 ohms are pro¬ 
vided. Intermediate values lead to slight 
errors which may be disregarded When 
the impedance switch is turned to 8 
ohms, the panel meter reads directly in 
watts. It is a 0-200 microammeter which, 
as connected here, reads 0-20.0 watts. 
At 4 ohms and at 16 ohms, the indica¬ 
tions are “X 2^*-and 2” scales, re¬ 
spectively. This corresponds to the fact 
that low-impedance voice coils are made 
to handle less audio power. The meter 
has its greatest power-handling capac¬ 
ity on higli-impedance voice coils, which 
are more commonly used in large am¬ 
plifiers. 

The wattmeter operates on a very 
simple principle. A 6SQ7 tube is ad¬ 
justed as a square-law rectifier so that 
the plate meter reads in direct propor¬ 
tion to the square of the input voltage. 
Power dissipat-'d in the grid resistor is 
also proportional to the input voltage 
squared. Therefore, the meter can be 
calibrated to read watts. When properly 
chosen, the meter is direct-reading. 

In addition to the wattmeter circuit, 


an auxiliary transitron oscillator and a 
monitor PM speaker have been included 
for convenience in testing amplifiers. 

The schematic (Pig. 1) shows that 
the instrument is easy to build. The 
calibrations are easily made, also. To 
keep the tube characteristic within its 
square-law portion, plate and grid 
voltages must be kept low. Thes? volt¬ 
ages- may be adjusted over a limited' 
range and are not critical. The plate 
voltage is about 120 and the grid bias 
about 2.2 volts. Plate current should be 


less than 1 ma, so it is preferable to use 
a 600-microampere or an even more 
sensitive meter. Choice will depend upon 
the scale desired. For example, a 0-50- 
or a 0-6-watt scab is obtained when a 
0-600 microammeter is used. In this 
particular instrument we used a 0-200 
microammeter, thus obtaining a direct- 
reading 0-20.0 watt scale. If any other 
type of meter is used, the circuit and 
calibration will be slightly different 
from that described here. 

(Continued on page 84) 



RADIO-CRAFT for DECEMBER, 


947 











FM and Television Design 



Pig. I^Jhe Mallory-Ware Inducfuner is continuously variable. 


PART II—Special eircnits 
and Inning equipment used 
for very high frequencies 

-:-—By MILTON S. KIVER 


I N the previous article we considered 
chiefly modiflcation in tubes and their 
associated circuits in high-frequency 
receiver-design. Now let us note the 
changes that have occurred in tuning 
circuits and why these revised circuits 
tire better adapted to deal with the prob¬ 
lems of very high frequencies. 

In the tuning the high-frequency input 
circuits of television and FM receivers, 
the conventional coil and variable con¬ 
denser combination leaves much to be 
desired. A variable condenser increases 
the minimum capacitance across .a coil, 
thereby lowering the L-C ratio and with 
it the gain. As we tune across a band 
the capacitance changes, causing the 
gain to vary over the band. Undesirable 
coupling occurs between the several sec¬ 
tions of a gang condenser. The results 
are instability, microphonics, and ability 
of the oscillator voltage to reach the an¬ 
tenna and reradiate to other sets in the 
Vicinity, producing interference. 

Coil-condenser^coupling between cir¬ 
cuits tends to reduce the ability of the 
various tuned circuits to reject unde¬ 
sired signals. Therefore the present 
trc;;d among receiver designers has b''en 
to 0. "J some form of variable-inductance 
tuning. Coil tuning permits each coil to 
be used as a separate unit, completely 
shielded and isolated from similar units. 
With a variable coil, the fixed' capaci¬ 
tance can be kept at a minimum and 
maximum gain obtained. Variation of 
inductance produces less variation in Q, 
and the overall gain and selectivity of 
the receiver is more constant. 

Several types of variable-inductance 
tuners have made their appearance on 
the market. These include ths Indue- 
tuner. Guillotine tuner, co-axiaUlinc 
tuner, permeability tuner and quarter^ 
wave lines. Let us examine each, in turn. 

Indoctuner: The Inductuner is a wide- 
range tuner, capable of continuous tun¬ 
ing from 44 to 220 me. Because of this 
wide coverage it can encompass the low- 
and high-frequency television bands and 
the FM band. It was designed originally 
by Paul Ware and currently is being 
manufactured by the P. R. Mallory 
Company. The unit, with cover removed, 
is shown in Fig. 1. 


It consists of 3 separate variable-in- 
I ductance units on a common shaft. The 
coils are wound on ceramic forms, with 
movable trolley sliders for making con¬ 
tinuous contact along the coil. A stop 
mechanism limits ths rotation to 10 
turns. Each coil is thus tunable for 10 
turns, permitting an inductance varia¬ 
tion from 0.02 to 1 microhenry. This 
represents an inductance change of 1-50, 


r 
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COIL TERMINALS 

Fig. 2—Equivalent circuit of the Inductuner. 

and accounts for the extremely wide 
band coverage. 

The equivalent electrical circuit of the 
Inductuner, shown in Fig. 2, reveals 
that 3 capacitances are present. Cl and 
C2 are stray capacitances from the ends 
of the coil to ground;. C3 is across the 
coil and consists of 2 parts; 

1. A fixed portion representing the 
interelement stray capacitance, 

2. A variable portion which is the 
distributed capacitance of the winding. 
The wiring and interelectrode capaci¬ 
tances, plus whatever additional capac¬ 
itance might be needed to,cover.the de¬ 
sired tuning band, ara also across the 
coil. Since the Inductuner has 3 sepa¬ 
rate windings, it is capable of serving 
3 stages. The usual 3 circuits so con¬ 
trolled are the r.f., mixer, and oscillator 
stages, although the amount of induct¬ 
ance required for each circuit njay vary. 

To achieve such variation, each wind¬ 
ing can be modified to serve its particu¬ 
lar purpose. Thus, the r.f. and mixer 
input coils can be used without modifi¬ 
cation since these cover the same range. 
The oscillator coil, being above or below 
the incoming signal, could be altered to 
the circuit shown in Fig. 3. The oscil¬ 
lator section of the Inductuner is con¬ 
nected in series with a small external 
inductance. These 2 coils are then shunt¬ 
ed by a fixed inductance’ and a small 
trimmer capacitor. The shunt coil raises 
the frequency of that section of the In¬ 
ductuner and permits the oscillator to 
function above the'incoming signal. If 


the oscillator is to operate below the 
signal, the shunt coil is omitted. The end 
coil provides the highest frequency of 
the combination when the inductor trol¬ 
ley has completely short-circuited its 
own section. The usefulness of the end 
inductor is that it provides a better Q 
characteristic than if ths variable coil 
were run out to its limit in order to 
reach the highest frequency. 

The circuit of Fig. 3 is adjusted at 
its high end with the end inductor and 
at th 3 low end with the trimmer capaci¬ 
tor. Inductuners are extensively em¬ 
ployed in DuMont television receivers. 

Guillotine Tuner: The guillotine tuner, 
used in G.E. FM recsivers, consists of 
2 identical brass frames which form a 
2-turn inductance when connected at 
their open ends. (See Fig, 4.) To vary 
the inductanc 2 of the 2 turns, a brass 
blade is inserted between the frames. 
The effect of the brass blade is twofold; 
it acts as a shorted turn, reducing the 
inductance of the unit; at the same time 
the blade shields the 2 turns from each 
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Fig, 3—Inductuner high-frequency osclllefor. . 

other, reducing their mutual coupling. 
The high?st frequency of the tuner is 
reached when the brass blade is lowered 
as far down as it will go between the 
frames. The resonant frequency is low¬ 
est when the blade is raised to its top¬ 
most point. Slots are cut in the “brass 
blade to produce the desired tuning 
curve. 

In G.E, receivers, the guillotine tutier 
covers the old and the new FM bands 
and 2 or more short-wave bands. The 
' low-frequency ranges are tuned by add¬ 
ing shunt capacitance and by inserting 
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series inductances in the guillotine cir¬ 
cuit. The entire tuner is enclosed in a 
metal box which shields the unit and 
keeps dust out. The blades of the tuner 
are raised and lowered by a plastic ele¬ 
vator which is attached to a windlass. 
Within the same shielded case are coils 
for the standard AM broadcast fre¬ 
quencies. These are permeability-tuned, 
their iron cores being raised and low¬ 
ered by the same assembly. 

Note the difference in the method of 
tuning between the standard AM bands 
and the other channels. In the guillo¬ 
tine tuner, the inductance of the frames 


A transmission line, whether of the 
co-axial type, the twisted-wire type, or 
the parallel-wire line, contains distrib¬ 
uted capacitance, inductance, and re- 
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Fig. 5—Design pf fhe co-axial line tuner* 



Fig. 4—The Guillotine tuner and its parts. Note 
the book of matches for size comparison. 

decreases as the brass blade is lowered. 
In the permeability-tuned AM units, the 
inductance increases when its cores are 
lowered into the coils. 

Co-axial-Line Tuner: FM sets manufac¬ 
tured by Motorola are tuned with co¬ 
axial-line tuners. To understand the op¬ 
eration of these units,, the reader should 
be familiar with the following facts 
concerning transmission lines* 


6—The funer wifh a double capacifance* 


sistance. By combining these 3 com¬ 
ponents, we can cause the line to res¬ 
onate at different frequencies like a 
conventional coil and condenser tuning 
combination. It is the 
length of the transmis¬ 
sion line which deter* 
mines the resonant fre¬ 
quency, because the 
length of the line deter¬ 
mines the amount of re¬ 
actance and resistance 
in the circuit. 

In the transmission¬ 
line tuner used by Mo¬ 
torola, a co-axial cable 
was chosen because of 
the effectiveness of a 
grounded outer conduc¬ 
tor in confining all the 


Fig. 8—R.F. section of RCA 630 TS. 

VI,RF AMP-V2.CONVrV3.RF OSC” 6J6 
RFUNIT o 


r.f. energy within the cable. The shield¬ 
ing can be made so effective that re¬ 
moval of the antenna causes the signal 
to disappear completely. Fig. 5 is a 
cross-section view of the permeability- 
tuned co-axial cable. It contains an outer 
conductor, an inner conductor and, be¬ 
tween the two, a powdered-iron core. 
The ratio of the diameter of the outer 
to inner conductor is approximately 10 
to 1, this value having been found to 
give maximum impedance. The iron core 
is mounted on a threaded rod so that its 
position within the line can be varied. 
Moving the core into the line increases 
the line inductance. 

To have the tuner track accurately 
with the other co-axial tuners^ an inex¬ 
pensive ^silver-mica capacitor is con- 
structed'bn the closed end of the co-axial 
line, (See Fig. 6.) In the circuity a Col- 
pi tts oscillator required a dual concen¬ 
tric condenser. Its construction can be 
seen in Fig. 6, The circuits are aligned 
at the high-frequency end by adjusting 
the capacitance and at the low-frequency 
end by adjusting the initial position of 
the iron cores. The movable iron cores of 
each co-axial tuner are mechanically 
ganged and moved in unisoh. 

The adaptation of the co-ax^'al tuner 
(Centimved on page 68) 
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7—Co-ax tuner in double super* 
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HIGH-RANGE OHMMETER 
HAS EXPANDED SCALE 


A n OHMMETER that will read 
high values of resistance, say 
from 10,000 ohms to 10 or 
more megohms, is ever needed 
in the service shop. Such values of re¬ 
sistance are already quite common in 
modern receivers and are likely to be¬ 
come more so. 

The resistance meter found in most 
service shops, built around a milli- 
ammeter of 0-1 ma, is supposed to read 
up to 1 megohm. This instrument is not 
linear, and there is serious crowding of 
markings from about 30,000 ohms up¬ 
ward, so that readings become uncertain 
and may actually fall far .from the real 
vame. 

The ultimate value of 1 megohm, up 
to which the meter is supposed to read, 


looks on the instrument like infinity. An 
open resistor of 1 megohm and one in. 
good condition will give almost identical 
readings. 

An ohmmeter that will give good 
readings between 10,000 ohms and 10 
megohms can be constructed easily and 
cheaply. It will be of great help, not 
only for testing resistors, but also for 
finding leakage through defective dielec¬ 
trics and for testing electrolytic con¬ 
densers. 

The circuit 

The ohmmeter meeting the above 
specification requires nothing more than 


By L WALTNER 

an old power transformer, a tube with 
quick heating filament, and a 0-1 mil- 
liammeter, besides the usual hardware. 
The wiring diagram (Fig. 1) shows the 
simplicity of the hookup. T is an old 
power transformer with filament wind¬ 
ing for the tube. Half the secondary is 
left unconnected, provided of course 
that the other half will supply a volt¬ 
age of not less than 300. The rectifier 
tube V may be a directly heated triode, 
such as a 71, an §0, or other rectifier. 
C is an electrolytic capacitor of 8nf 
and 460 volts working voltage. Very 
little filtering is required, as the remain¬ 
ing a.c. ripple has no perceptible influ¬ 
ence on the reading of the meter. Rp 
is a carbon-type potentiometer of 160,- 
000 ohms, and R is a fixed resistor of 
260,000 ohms. 

The 160,000 - ohm 
potentiometer is 
used to adjust the 
pointer to zero re¬ 
sistance. To do this 
easily, a bell-push 
(Bp) for short cir¬ 
cuiting the test 
prods is provided. 
When the ohmmeter 
is to be used, the 
switch is closed, the 
bell-push is pressed, 
and the potentiom¬ 
eter adjusted for maximum reading, 
1 ma on the scale of the instrument. 

One word^of caution: There is volt¬ 
age on the points of the test prods and 
the operator should use care in handling 
them. Test prods of high-quality insu¬ 
lating material must be used. The in¬ 
strument is so sensitive that inferior 
test prods of poor cables will give a 
reading of several megohms -when 
touched by the hands. Current will flow 
through the prods and the body of the 
operator. However, no inconvenience is 
caused by the high voltage, since the 
current is limited'to a maximum of 1 ma 
which is not likely to do any harm* 


Colibrq^ion 

The next point to be considered is the 
calibration of the instrument. To avoid 
spoiling the dial of the meter with un¬ 
tidy pencil markings, a separate scale 
can be drawn. A numerical table with 
dial readings placed side by side with 
the corresponding resistance values is 
not altogether satisfactory. It is a slow 
and uncertain process to interpolate be¬ 
tween readings, and errors in compu¬ 
tation are frequent. Much better is a 
double scale showing dial numbers and 
ohmic values one above the other, as It 
is sufficient to compare the setting of 
the pointer with the scale to ascertain 
the value of the resistor under test. This 
scale can be straight, like the scale of a 
slide rule, and if pasted horizontally un¬ 
derneath the meter, works very well. 

Actual 'calibration can be made with 
good resistors of known value. When 
several resistors of the silver-tipped 
type and of identical value are tested 
one after another, a mean value of suf¬ 
ficient accuracy for practical purposes 
is obtained. 

The instrument can be calibrated by 
computation also. As it is going to read 
from 10,000 ohms upward, the internal 
resistance of the meter can be neg¬ 
lected. In the hypothetical case of the 
transformer giving an exact 300 volts, 
the sum of Rp plus R would have to be 
exactly 300,000 ohms, if a 0-1 ma meter 
is uSed. By placing another resistor of 
300,000 ohms between the test prods the 
total resistance in the circuit is doubled, 
ma flows, and the pointer on the in¬ 
strument stops exactly on the marking 
0.6. It follows that the 300,000 mark 
falls in midscale. The lower half of 
the scale will have to cover the values 
of say 10,000,000 ohms to 300,000 ohms, 
or the large difference of. 9,700,000 
ohms, whereas the upper half takes 
care of only 10,000 to 300,000, or 290,- 
000 ohms. Serious crowding at the left 
and right ends of the meter will result 
(Continued on page 80) 
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PUSHBUTTON* 


TEST POINTS ^ ^ 

Resistors up to 10 megohms are measured accurately with this circuit* 
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The high-frequency detector circuit jot left) is very clearly seen in this photograph* 

"Super-R” FM Receiver 


This 4-tube FM 
set may also be 
used as a tuner 

By E. E. SHOPEN 


T he midget FM receiver has been 
dubbed a “blooper,” since that is 
the nickname given to. the super- 
regenerative circuit which is used. 
The circuit is neither new nor unusual 
—it was discovered by Major Edwin H, 
Armstrong a few decades ago' It has 
simply been adapted to reception of FM 
hroadcast-signals. (The superregenera- 
tive circuit will respond to both AM and 
FM signal^.)/ Good sigyial..’strength i^. 
required from the FM station or the 
quality of reception will sufferv 

All parts for the set. are easily ob¬ 
tainable, and many hams will find that 
they have most of them on hand. The set 
uses 4 tubes': a 9002, a 25Z5, a 6SF5,. 
and a 43. Othei^ tube combinations could 
be* used, but these tubes are available 
and therefore recomraendedw 

The 9002 is especially important, since 
it is very sensitive at FM frequencies. 
To keep losses down a polystyrene socket 
must be used with it. All leads in the 
9002 circuit should be kept.very short. 
The other tube circuits are conventional 
and can be wired ih 'the usual manner. 
Condenser Cl must be ruggedly mounted 
(Pilot claims the heavy copper-plate 
condenser in the Pilotuner jfreyents 
drifting) and kept as far from the chas¬ 
sis as' convenient. It must be insulated 
from the chassis, of course: Coif L is 
mounted directly bn the condenser. 

The 9002 tube is mounted close to the 
condenser and coil to keep the leads 
short. The mechanical coupling between 
condenser and dial is made through an 
insulated coupling; and the shaft from 
the coupling to the dial is a bakeiite rod, 
thus eliminating hand capacitance. 

The set pictured uses lucite to support 
the tuning condenser. Bakeiite could be 
used as well. Even tempered Presdwood 
would do if given a few coats of shellac 
or lacquer. 

Since all- superregenerative sets are 
critical in antenna corupling, a noncriti- 
cal system was devised. Three or 4 turns 
of wire from the antenna lead-in are 
wrapped around the glass envelope of 
the 9002 tube. Plenty of coupling is ob¬ 
tained and any length of antenna can 
be used, although a piece of wire about 
2 feet long Is usually adequate. It has 
been found that a single-turn coil loosely 
coupled to L is usually more satisfactory 
than the antenna connection just de- 
scribed. , The, coupling is ..critical howr^ 
ever and too much will keep.the detector 
from superregenerating. The loop-type 
coupling has the advantage that a 
standard doublet or other receiving-type 
antenna can be used. Both methods are 
shown in the diagram. 

This receiver will re-radiate slightly. 


and may cause interference to other FM 
receivers. For this reason the antenna 
should be kept as shoii; as possible. An 
r.f. stage ahead of the detector virtually 
eliminates the re-radiatiom 

Any convenient chassis layout can be 
used. A vernier tuning dia) is recom¬ 
mended. The regeneration control is not 
critical. The set is quite stable and does 
not drift. 

Condenser Cl should be about 10 p^f. 
Hammarlund and Bud each make a 


ir^ tin-ni No. 14 yj-inch lnilde..diamefer spaced to 
%'»Incti'. Tap H l% hirai from plate end 
Cl—See,text • ■ . ■ 

C2—60 mica 

CS—.00) to .004 (See note I) 

C4, C6. CIO—.Of nf 

CS-0.5nf 

C7—20 nf. 25 volt 

C8, .Ct-30 »i(, ISO volte 

Rl—lO megohms 

R2—SO.OOO-ohm. I watt 

R3—50,000-ohm potentrpmefer (regeneration control) 


15-HMi condenser consisting of 2 rotor 
plates and 1 stator. If 1 rotor plate is 
removed and the coil dimensions ire ad¬ 
hered to, the set will tune from 86 to 
112 megacycles. 

If only ah FM tuner is required, the 
43 may be omitted and* output terminals 
installed as shown by the dotted lines. 
Output will be greater than in most F.M 
tuners because of the 6SF5 audio tube 
in the tuner. 

(Continued (r>t page 76) 


R 4 —1/2 megohm 

R5— 6 000 ohms * ’ ' ‘ • 

R6. li—lOOOM ohms 

R7—^250,000-ohm volume control with fwHch 

R8—SOT ohms. \ watt 

RT—200-ohm line cord resistor 

RIO—25 ohms, 2 waits 

RFCI—25 turns No. 26 to 30 cotton-covared on 
%-inch. close-wound 
RFC2—2’/!- to 80-^h choice 

CH-^FHter choke or speaker field 

Note t: C3 it critical; experiment for bast retoits. 



Schematic of the 4-tube superregenerator, showing the alternative antenna arrangements. 
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Courtesv Brush Development, Carp, 
Pig, l^Xhe Mail-A-Voice uses magneHc discs. 

O NE of the moat important ele¬ 
ments in any magnetic record¬ 
ing process is the magnetic 
carrier (the material upon 
which the magnetic modulations are im¬ 
pressed or recorded). Magnetic carriers 
which have been used successfully to 
date include metallic ribbon and wire, 
nonmagnetic ribbon and wire plated 
with special magnetic coatings, and 
magnetically coated and impregnated 
paper and plastic tapes. Early experi¬ 
menters successfully applied magnetic 
modulation to a magnetically coated 
cylinder. A magnetic recorder and play¬ 
back device which is now available 
(Fig. 1) utilizes magnetically coated 
thin paper discs. This list is merely sug¬ 
gestive and by no means exhausts all 
the possibilities. For example, it should 
be both economical and practical to 
coat or impregnate magnetically plastic 
or cotton fiber thread or other artificial 
fiber. 

The actual magnetic properties of the 
magnetic carrier determine, to a con¬ 
siderable degree, tha over-all perform¬ 
ance characteristics of the recording 
and playback system. They also play an 
important determinative factor in the 
design of all other essential eleAfents 
and auxiliary components used in both 
the magnetic recording and playback 
processes. 

Many early and highly qualified tech¬ 
nicians experimenting with magnetic re¬ 
cording failed to evaluate properly all 
"effects which were normal functions of 
carrier characteristics, and as a result 
came to erroneous conclusions. For ex¬ 
ample, it was believed (during 1932) 
that it was necessary to run a mag^ietic 
carrier at a speed of 393.7 inches per 
second to obtain a frequency response 
up to 5,000 cycles. As a result, it was 
fallaciously concluded that the necessity 
for the high speed “restricts the applica¬ 
tion of this recording method to repro¬ 
duction in the speech range.” Today in 
♦Chief Enaineer, Amplifier Corp, of America, 


Port III of a series. Hie first two ports of which were headed Mag¬ 
netism. This port deols with recorder design. Next will be construction 
of o practicol tope recorder 


By A. C. SHANEY* 



contrast, a commercially available unit 
(Fig. 2) is capable of recording and re¬ 
producing up to 5,000 cycles with a car¬ 
rier speed of 4 inches per second—a re~ 
duction in carrier speed of nearly 100 
times without affecting frequency re¬ 
sponse, attaining, at the same time, 
many other desirable improvements in 
noise reduction, increa^d dynamic 
range, and lower distortion I Nine thou¬ 
sand cycles has been recorded and played 
back at a carrier speed of 7% inches per 
second, and 12,600 cycles has been at¬ 
tained at a tape speed of 15 inches per 
second. (Magnetically coated paper 
tape was used to attain the indicated re¬ 
sults.) 

The rate of progpress in the art of 
magrnetic recording can be measured by 
the carrier speed of the magnetic me¬ 
dium employed. Slow speeds (with de¬ 
sired frequency response) indicate 
greater economy of the magn^etic me¬ 
dium and longer playing time for a 
given lengrth and cost of materiah 

Progress in this respect has been 
little short of phenomenal. For example, 
in 1932 118,000 feet of wire was re¬ 
quired for a 1-hour program reproduc¬ 
ing up to 6,000 cycles. In 1943 the same 
program quality and duration could he 
maintained with 11,000 feet of wire. By. 
1946, it took only 
1,260 feet of coated 
tape to duplicate 
the same program! 

All students of 
radio have been 
correctly impressed 
with the idea that 
the rate of radio 
wave propagation 
(radio carrier 
sneedl is constant 

( 300 , 000,000 meters 
per second). As a 
result, it is simple 
to calculate wave 
length—;the dis¬ 
tance t h r o .u g 
which current will 
travel within one 
cycle — from the 
following well- 
known formula, 
k 

X=— •(!) 

f 


when X = wavelength, f = frequency, 
and k =; carrier speed (186,000 miles 
per second or 300,000,000 meters per 
second). 

In magrnetic recording, the carrier 
speed is not a fixed and unvarying con¬ 
stant. In fact, as previously explained, 
there is a strong tendency to continually 
decrease its speed without affecting 
over-all response. As a result, the mag¬ 
netically recorded wavelength of a 
given frequency will be a function of 
the magnetic carrier speed and can be 
found from this simple expression: 

X = — (2) 

f 

when s = magnetic carrier lineal speed. 

Thus a 6,000-cycle signal when mag¬ 
netically recorded on a tape running 
7^ inches per second will have a wave 
length of 1.5 thousandths of an inch. 
Similarly, a 5,0Q0-cycle signal recorded 
at a carrier speed of 4 inches will have 
a wave lengrth of 8 ten-thousandths of 
an inch. 

When it is realized that each com¬ 
plete wave length has 4 phases (seer 
Fig. 3), evidently each phase of 8 ten- 
thousandths of an inch wave lengrth will 
be only 2 ten-thousandths of an inch 


Fig. 2—This machine 
records 12.500 cycles. 
Courtssv Amplifier 
Corp, of America 
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long (approximately 6 microns). We 
begin to get an idea of the minute di¬ 
mensions involved in attempting high- 
frequency magnetic recording on slow- 
moving media. 

Corrier speed stability 

A casual examination of the formula 
(2) relating wave length to 'speed and 
frequency indicates that if the magnetic 
wave length is constant (and it is, if a 
fixed frequency has been recorded at a 
constant speed) the reproduced fre¬ 
quency will be directly proportional to 
lineal speed. If the lineal speed of the 
magnetic medium should vary for any 
reason whatsoever, the reproduced fre¬ 
quency will similarly vary. This pro¬ 
duces a noticeable variation of fre¬ 
quency when sustained tones are repro¬ 
duced and resembles the turntable 
‘*wow” common to disc recording and re¬ 
producing systems which do not employ 
absolutely constknt-speed turntables. To 
minimize any instantaneous speed varia¬ 
tions, it is important to avoid eccentrici¬ 
ties in any of the driving members in¬ 
volved in pulling the magnetic medium 
past the playback head. A correctly de¬ 
signed flywheel should be .used to smooth 
out cyclic pull^ common to “constant 
speed” synchronous motors. A correctly 
designed capstan drive and flywheel is 
illustrated in Fig. 4. 

The load applied to the driving motor 
should be. constant. Bent reels or spools 
which scrape either the recording me¬ 
dium or adjacent surlaces are the most 
common cause of frequency variations 
in a properly designed mechanism. An 
idea of the desired constancy of linear 
speed may be gained from the already 
established data which indicates that an 
average listener can detect frequency 
deviations in the order of 3/10 of 1% 
(3 parts in 1,000) within the frequency 
range of 400 to 6,000 cycles. Therefore, 
instantaneous lineal speed variations 
should be no greater than ± 0.1% 
(which allows a variation of 2 parts in 
1 , 000 ). 

Magnetic carrier compliance 

Early experimenters who attempted 
to increase the high-frequency response 
of magnetic recording systems by in¬ 
creasing wire speeds were bothered by 
pronounced variations in signal level 
mainly caused by wire '^‘flutter.” 

A stiff wire travelling at high speed 
will tend to assume some natural period 
of-vibration dependent upon it's thick¬ 
ness, tautness, and the distance between 
its supports. Flutter (a transverse vi¬ 
bration) produces a minute frequency 
variation “wow” (because a slight 
change in lineal speed takes place), but 
more important, it introduces a varying 
pressure against the recording head 
which in turn changes the air gaps be¬ 
tween the magnetic medium and its 
pickup head. These minute variations 
produce appreciable high-frequency 
level fluctuations characteristic of flut¬ 
ter. Steel tapes travelling at high 
speeds are similarly afflicted. Paper and 
plastic tapes,—because of their in¬ 
creased compliance and slow speeds— 
are more easily passed by the pickup 
bead with negligible flutter effects. On 


the other hand, their increased compli¬ 
ance makes it necessary to use pressure 
fingers to keep the tape pressed, at a 
relatively fixed pressure, against the 
recording and playback heads. 

Dimensional stability 

When discussing lineal speed stability 
and its relation to "wow,” it was as¬ 
sumed that a magnetically recorded 
fixed-frequency signal would maintain 
a fixed wave length. 

This is true as long 
as ike wire or tape 
doesn't siretcK If 
stretching does 
take place, because 
of temperature and^ 
humidity changes 
between the record¬ 
ing and playback 
process (and it 
may*, because of the 
tensions or pull ap-U) 
plied to the medium 
during recording, 
rewinding, and 
playback), we then 
have a new vari¬ 
able to consider. 

A simple trans¬ 
position of formu¬ 
la (2) produces 


PHASES 


which indicates.that 
if the speed re¬ 
mains constant, the 
reproduced fre¬ 
quency is inversely 
proportional to 
wave length. In other'words, if the mag¬ 
netic med-um stretches the wave length 
increases and reproduced frequency de¬ 
creases! This effect will not be notice¬ 
able as long as the “stretch” or dimen- 


Flg. 3-a—Four phases 
of sine wave. 3-b—En¬ 
larged cross section 
of paper tape to show 
Internal and external 
magnetic flux lines. 


sional stability is within ±. 0.1%. Plas^ 
tic tapes and thin wires naturally will 
have some tendency to stretch. The pa¬ 
per base used for coated tape is mado 
of carefully selected material and 
treated by prestretching for improved 
dimensional stability. 

As expected, one of the most import* 
ant elements in magnetic recording and 
playback is the actual magnetic and 
physical properties of the magnetic car¬ 
rier. In a magnetic coated medium, the 
coating itself, and not the base, plays 
the most important role in the process. 

Some of the more critical factors 
which determine the efficiency, noise, 
response, constancy of output, overload 
characteristics, and velocity of the car¬ 
rier include it coercivity, remnance, 
particle size, binder, dispersion, chemf- 
cal composition, surface smoothness, and 
coating thickness. 

Each of these characteristics has a 
profound influence upon the over-all 
characteristics and performance of the 
recording and playback system. 

A brief discussion of these factors 
together with the design detaOs of a 
suitable magnetic recording amplifier 
will be covered in the next issue. 


Two transpositional errors occurred 
in the October-installment of this tferies. 
In comparing the conductivity of elec¬ 
tric and magnetic circuits, the formulae 
should have been: • 


I 

G = — 
E 


B 

H=r — 

H 


G = conductance in = permeability 
mhos H = magnetomo* 

E = e.m.f. (volts) tive force Coer- 
steds) 

I=current (amps) B = magnetic flux 
(gausses) 
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Fig. 4—A corroeffy designed "fepo puller" for megnefic recording and playback deWcef. 
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WORLD-WIDE STATION LIST 


Edited by ELMER R. FULLER 



W HAT has happened to the 
dx? This is the poorest 
month in half a year. Sev¬ 
eral reports were received, 
but. they contained no dx to' speak of. 

Reports were received from one of our 
old observers who has not been heard 
from in several years, Ed Lendzicszek 


of Easthampton, Massachusetts. Ed was 
an observer before the war, and one 
of our best observers. Welcome back 
Ed, and may you have plenty of good 
dx to report to us soon! Others report¬ 
ing this month were Charles Luckett of 
Roselle, New Jersey; Gilbert Harris of 
North Adams, Massachusetts; Charles 


Sutton, of Toledo, Ohio; Charles Fuller, 
of Cortland, New York; the Australian 
News Agency of New York City; the 
British Broadcasting Corporation of 
New York City; the Canadian Broad¬ 
casting Corporation; and the United 
States Department of State, Washing¬ 
ton, D. C. 

HHCN of Port-au-Prince^ Haiti is 
being heard regularly on 6.660 mega¬ 
cycles; reported heard on the east coast 
at 1900. DSB has been heard from Ham¬ 
burg on 17.550 megacycles calling PPS2 
at Rio de Janeiro, Brazil. This commu¬ 
nication was heard at 1338. 

Ten-meter ham phone has been very 
active. F8US, F8MX, F8TU, F9EH, 
PAXZ, PAVH have b^n heard by Gil 
Harris in North Adams, Massachusetts. 
Heard here by your editor on ten are 
several from England, Scotland, Ire¬ 
land, Brazil, Colombia, Peru, Argentina, 
France, Germany, the Netherlands, and 
Australia. 

A new station^, is being heard on 
10.970 megacycles from 1730 to 2030. 
They sigm off with Dutch music. Does 
anyone know who it is? It was first 
reported to us by Gil Harris. 

Berne, Switzerland, is being heard 
from 2030 to 2200 on 6.360 megacycles 
and 9.660 megacycles. A woman is gen¬ 
erally the announcer, although a man is 
heard occasionally making the an¬ 
nouncements. FZI is reported to be 
using 9,430 megacycles evenings with 
the programs generally in English. The 
sign-off is at 2130 with chimes. 

All schedules Eastern Standard 24* 
hour time. 




A 


Fren. Station 


Loeatlon and Schedule 


Fr«Q. Station 


Location and Sotwdula 


Fr«q. Station 


Location and Schedule 


7J30 G8W 


7.240 VLQ 
7.2S0 PiCI 


7.250 GWI 
7.260 GSU 


7.2G0 

7.270 


JVW 

VUD8 


'7.260 VLC8 


7.280 

7.290 


ILW 

VU03 


7.290 20Y 

7.2£M) 

7.290 

7.300 

7,310 

7.320 

7.380 

7.570 


YSN 

GRJ 

ifEKS 

EAJ43 


7.640 KU5Q 
7.850 ZAA 
7.860 SUX 
7.950 


LONDON. ENGLAND; 0100 to 0115: 
0130 to 0330; 0600 to 064.5; 0700 to' 
0730 : 0746 to 0900; 1045 to llSO: 
1 30 to* 1430: 1.590 to 1715 
BRISBANE, AUSTRALIA; 1500 to 
J900 

WILLEMSTAD. CURACAO: 1130 to 
l2ro 1630 to 2130 
LONDON. ENGLAND 
LONDON. ENGLAND: 2345 to 2400; 
0090 to 024)0: 0680 to 0645: 07OO to 
0800 : 031.» to 0900: 1045 to 1300: 
1330 to 1700 . 

TOKYO. JAPAN; 1500 to 0880 
DELHI. IND A: onco to 0700: ms 
to 1315: 1830 to 1916: 2100 to 2200 
8HEPPARTON. AUSTRALIA; 1015 to 
1045 

TOKYO, japan; 0200 to 0800 
DELHI. INDU: 0500 to 1010: 1730 
to 1825: ?040 to 2245 
ACCRA. GOLD COAST: 1045 (o 
1300 

ATHENS. GREECE; 1430 to 1530 
MUNICH I. MUN'CH. GERMANY: 

ll'il uin boem. 12o0 to 1700 
MOSCOW. U.S.S.R.; 1300 to 1800: 
1815 to 2100 

SAN SALVADOR. SALVADOR; 1300 
to 1500; 1000 to 2300 
LONDON. ENGLAND; 0000 to 0015: 

0645 to 6700: 1045 tn 1815 
BERNE. SWITZERLAND: 1000 to 
1043: 1510 to 1530 
SANTA CRUZ. CANARY ISLANDS; 
0630 to 0800; 1100 to 1200; 1230 to 
18C0 

GUAM: 0400 to 1200 
TIRANA. ALBANIA: 1400 to 1800 
CA RO. EGYPT: 1200 to 1600 
ALICANTE. SPAIN; 0730 TO 093o; 
1580 to 1800 


8.030 FXE BEIROT, LEBANON: OOlS* to 0115; 

0525 to 0630: 1000 to 1600 
AFN ' .MUNICH. GERMANY: 0400 to 1200 
COCO HAVANA. CUBA: 0700 to 2330 
COiK CAMAGUEY. CUBA: 2000 to 0030 

COCO HAVANA. CUBA: 0530 to 0030 
COKO SANTIAGO. CUBA: 1830 to 2325 
COBZ HAVANA. CUBA: 0700 to 0100 
CNR3 'RABAT. MOROCCO: 0100 to 0330: 
1300 to 1700 

6ALIKPAPAN. BORNEO: 0700 to 
0933 

CR6RB BENGUELA. ANGOLA: 1330 to 1430 

HEF4 BERNE. SWITZERLAND 

HI2G CIUDAD TRUJILLO. DOMINICAN 

REPUBLIC: 0590 to 0830: 1300 to 
1530: 1700 to 1845: 1930 to 2230 
COBQ HAVANA. CUBA: 0800 to 1200: 2000 
to 2200 

COCX HAVANA. CUBA: D700 to 0030 

CETINiE. YUGOSLAVIA 
EAQ WAD-'IO. SPAiN; 1500 to 1700; 1830 

to 2100 

COBC HAVANA. CUBA: 0700 to 2400 

DTC LEOPOLOV'LLE. BELGIAN CONGO: 

00.9 to 0200: 1045 to .1600 
9.420 BELGRADE. YUGOSLAVIA: 0000 to 

1230: 1630 to 0845; 1000 to 1045: 
, 1110 to 1125 

9.340 HBL GENEVA. SWITZERLAND; 1900 to 

1500 

9.440 FZi BRAZZAVILLE. FRENCH EQUA¬ 

TORIAL AFRICA; 0000 to 0130; 
IKO to 2020 

9.460 TAP ANKARA. TURKEY: 1000 to 161.5 

9.470 CR6RA LOUANDA. ANGOLA: 0115 to 0230: 

0630 to 0745: 1400 to 1530 

9.480 MOSCOW, U.S.S.R.: 15oO to 1700: 

1830 to 2100: oono to 0100: 0530 to 
0815: lion to 1130 

9.490 KNBI OIXON. CALIF.: Japanaae Chlneso 

beam. 0400 to 1000 


8.560 

8.700 

8.720 

8.B30 

8.950 

9.030 

9.080 

9.120 

9.160 

9.180 

9.210 


9.270 

9.36'! 

9.370 

9.380 

9.380 


9.590 XEWW MEXICO CITY. MEXICO: 0800 to 
0200 

LAHTI. FINLAND: 1100 to 1600 
TOKYO, JAPAN; 0900 to 0830 
PERTH. AUSTRALIA; 0530 to 1030: 
1700 to 2045 

JOHANNESBURG. SOUTH AFRICA; 

OSftO to 07«0 

COPENHAGEN. DENMARK; 1330 to 
1800 * 
TOKYO. JAPAN: OCoO to 1200 
SCHENECTADY, NEW YORK: South 
American beam. 1900 to 2400 
STOCKHOLM. SWEDEN: 0130 to 
0145: 1330 to 1700: 2000 to 2100 
MELBOURNE. AUSTRALIA: 1620 to 
1900: 2045 to 0220 

OSLO. NORWAY: 0200 to 0230: 0445 
to 1700 

MUNICH IV. MUNICH. GERMANY; 

Kipt KitropeHn beam. 1200 to 1700 
EDMONTON. CANADA: fSl'i to 0200 
SINGAPORE. MALAYA: 0315 to 0515; 
C530 to 1100 

MEXICO CllY. MEXICO; 0700 to 

01 no 

PARIS. FRANCE; 0180 to 0145: 0530 
to 0G15; 0630 to 0800; 0915 to 0030; 
1145 to 1615; 1630 to 1730; 1745 to 
1830 

ALGIERS. ALGERIA: 1230 to 1700 
KOMSOMOLSK. U.S.R.R.: 0100 to 
0930: 1100 to 1400: 1545 to 1050: 
1700 to 1880 

SAN FRANCISCO. CALIF.: Chinese 
be«(n. 0700 to 1000 
BOSTON. MASSACHUSETTS; South 
American boam. 1800 to 1900 7 2000 
to 2200 


9.500 

9.510 

9.520 

9.520 

9.520 

9.520 

9.530 

9.530 

9.540 

9.540 

9.540 

9.540 

9.560 

9.550 

9.550 


9.570 

9.570 


01X2 

JLG2 

VLW7 

ZRG 

OZF 

JLU2 

WGEO 

SBU 


LKJ 


CJCA 


XETT 


9.540 

9.560 


KWID 

WRUW 


(Continued on page 64) 
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*HESE notes 
are written 
on the eve of 
the opening 
of the Radio Ex* 
hibition. I have 
been privileged to have had a preview of 
most of the television sets, radio sets, 
and radio equipment* to be seen there. 
Television has a district of its own at the 
show—Television Ave., in which a score 
of manufacturers are showing more than 
30 types of receivers. Most of them I 
know are keenly interested in discover* 
ing whether the man in the street is 
most concerned with cheapness (which 
means a small image and mediocre fidel¬ 
ity in speech and music reproduction), 
or with the large image and high-qual¬ 
ity sound reproduction, which naturally 
^nean considerable increase in cost 
Certainly in 1988 sets priced at about 
the equivalent of $100 met with a very 
poor demand. People had no use for 
their 3-inch images. With us the sound 
a^ompanying television is a genuine 
high-fidelity transmission. Those who 
had heard what a good receiver could 
do with this speech and music were not 
attracted by the audio performance of 
the cheap set Though there will al¬ 
ways be some who do not much mind 
what they see and hear, so long as it is 
television, I have long believed that for 
some years to come television’s best 
chance of success lies in the luxury or 
semiluxury market I think# that the 
manufacturer most likely to succeed is 
the one who offers a receiver showing 
an image not less than 8x6 inches and 
providing high-grade sound reproduc¬ 
tion. Such a televisor will cost with us 
from $350 upwards, but I am sure de¬ 
mand won’t be lacking. The most expen¬ 
sive receiver in the show, by the way, 
is the Baird ‘‘Grosvenor” model, priced 
at about $6,0001 This set displays a pic¬ 
ture 22 inches by 19 inches on a flat 
screen. The radio portion has elaborate 
tuning arrangements and 11 wave bands 
are covered. There is also an auto¬ 
change phonograph, fitted with a re¬ 
cording unit. ^ 

The latest published figures show that 
there are now 23,000 television receivers 
in use in England. The increase during 
the past six months has been at the rate 
of about a thousand a mqnth, which 
means that riianufacturers’ output has 
been absorbed just about as quickly as 
it came to the market. That is a grati¬ 
fying sign, and one hopes that the public 
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By Major Ralph W. Hallows 
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will continue to do the same thing when* 
production is stepped up this autumn. 

Better receivers demanded 

By all the rules at least 8,000,000 to 
10,000,000 sets should be in urgent need 
of replacement. The biggest market al¬ 
ways had been for the smaller and 
cheaper receivers. It seemed to b^ just 
a case of handing these out as fast as 
possible and scooping in the profits. 

But things didn’t work out like that 
In the war years people had formed the 
habit of making the old 'Set do, and 
servicemen had become increasingly 
clever at keeping veteran receivers alive. 
Sets which would normally have been 
on the scrap heap long before were still 
functioning and their owners looked 
forward to replacing them with the 
wondrous products of wartime technical 
advances. It had been dinned-into them 
by the lay press that mass-production 
methods developed during the war years 
would smash the prices of high-grade 
sets. But that didn’t happen. The 
cheaper sets offered were often not 
much better in performance than their 
counterparts of seven years previously. 
If you wanted something markedly bet¬ 
ter than the old receiver it cost quite a 
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bit more. Well, the ppblic did—and still 
does—want something better. Hence it 
goes for the more expensive receiver 
when it can afford its price, and con¬ 
tinues to make out with the bid set 
when it can’t. 

Weather ship radio , . 

Under the terms of the international 
agreement Britain is responsible for 2 
of the 13 floating meterological stations 
now permanently maintained in the ^ 
North Atlantic. To provide the ships 
on duty and their reliefs, 4 corvettes 
have been converted and fitted with spe¬ 
cial radio and radar apparatus. All 
carry radio-sonde balloons, which rise 
to heights of 40,000 feet when liberated. 
The balloons are fitted with miniatur^ 
radio transmitters, which send out con¬ 
tinuous records of the barometric pres- 
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sure, the temperature, and the degree 
of humidity. This is done in an ingenious 
way. Each measuring instrument has, 
its own v.h.f. transmitter, sending c.w. 
modulated by an a.f. varying from 700 
to 1,000 cycles according to the read¬ 
ing recorded. The modulation frequen¬ 
cies are controlled by the movements of 
mu-mctal armatures in the fields of tunr 
ing inductances. Gold-beater’s skin op-^ 
erates that of the humidity transmitter, 
an. aneroid capsule that of the baro¬ 
metric pressure transmitter, and a bi¬ 
metal coil that of the temperature trans- 
‘ mitter. The receiver on the weather ship 
is so arranged that incoming signals 
from any of the 3 balloon transmitters 
may' be brought in either as sounds or 
visually on the screen of a cathode-ray 
tube. 

Electrons and the aurora ^ 

Displays of the aurora borealis are, I 
believe, much more frequent in America 
than here. In the southern parts of 
England they are comparatively rare,, 
in conspicuous form at any rate. Thb 
kind of aurora most often seen hei^ 
consists* of luminous cloud patched 
which may pass unnoticed by most peo¬ 
ple. However, when we do have a big 
display, short-wave men know that we 
are in for strange reception effects, par¬ 
ticularly on signals coming from north- 
erly or southerly directions. And “north¬ 
erly” includes a large part of the United 
States, for radio waves follow great- 
circle courses, which may be very differ¬ 
ent from those found by ruling straight 
lines across the maps of an atlas. Even 
that is not the whole story, for the Mag¬ 
netic North Pole, from whose neighbor¬ 
hood Nature appears to center a good 
deal of her unwelcome broadcasting, is 
a long way south and west of the Geo¬ 
graphic North Pole. Some idea of the 
efficacy of the aurora in interfering 
with radio signals has just been given 
by Dr. A. C. B. Lovell of the Jodrell 
Bank radio and radar experimental sta¬ 
tion, situated n?ar Manchester^ On 
August 15 the station received radar 
echoes from the tip of a streamer of an 
auroral luminous cloud at a height of 
about 600 kilometers. Subsequent cal¬ 
culations showed that the electron dens¬ 
ity in this neighborhood was about 100 
times that of the normal ionosphere. As 
these effects extend downward for a 
considerable distance, it is no wonder 
that we complain of large-scale short¬ 
wave troubles. 

New all-purpose tube 

The newest all-purpose tube to make 
ite appearance here is a very interesting 
piece of design, with many novel fea- 
(Continued on page 60) 
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Tho n&w Weller Soldering C\ms with 
Solderlite plus the fdst 5 second heating 
help make shrvioe work more profitable- 
for radio, television and appliance serv¬ 
ice men« electrical mcxintenance men, 
electric motor rewinding and repair 
shops .automotive electrical service. 

A useful and tlmeeoving tool lor loboro- 
tory workers, experimenters, hobbyists, 
telephone installation cpid maintenance 
men. SI 07 100 watts single heat. D207 
100/135 wotts dual heat. 

See your radio parts distributor or 
write ior bulletin direct 

WELLER 

MANUFACTURING CO. 
B24 Packer St., Iaston> Pa. 

laCoBodos Atlof Radio Cofp./ Ltd./ 560 KlngSt.* 
N. W*/ Toronto/ Ont. 

ispeft DtpAa 25 Worron It../ Now York 7/ N* t. 


DUAL-PURPOSE ANTENNA 

Here is an .antenna system that serves 
a double purpose at my summer cottage. 
It makes an efficient antehna as well as 
a lightning rod. It consists of a light¬ 
ning arrester, a length of 2-inch iron 
pipe, and a whip antenna from a No. 
19 Mark II or other surplus radio 
equipment, picked up at a local store. 

The arrester 
is mounted in¬ 
side the pipe 
with internal 
connections to 
antenna and 
ground. Ex¬ 
ternal. connec¬ 
tions to anten¬ 
na and ground 
are supported 
by terminals in 
a bakelite or 
plastic spread¬ 
er. Twisted 
pair is used be¬ 
tween the an- 
tsnna system 
and the radio. 
P. Daoust, 
Montreal, 
Canada. 



the other to an antenna—bedsprings or 
window screens can used in emer¬ 
gencies. Place the lid in receiving posi¬ 
tion and turn on the set. Place the loop 
against the lid of the set and experiment 
with its position to get the best results. 
Pit a small clip or clamp on the loop so 
that it can be clamped to the lid in a 
position that will give best reception. 

C. B. Bovtll, 
Morden, England. 

SIMPLE PHOTOMETER 

In the article “Lamp Bulb Resistors*' 
in the April, 1947, issue Mr, Parchman 
suggests that a colored filter or smoked 
glass be used when comparing the bril¬ 
liancy of 2 lamps. The paraffin-block 
photometer is easily constructed and is 
a more accurate method of making such 
a comparison. 

This device is mei'ely 2 small blocks 
of paraffin, about % inch thick, 
separated by a sheet of tinfoil. The 
measurements should be taken in as 
little direct light a^ possible with the 

^a-//yBULB 


^at^^euLB 


TWISTED WIR UaDS ATTAQt 
AT."ANT*' AND "GND" 


XMITTER * 


m 


HANDY BLOWER 

If* you need a small blower for remov¬ 
ing dust from close places in radios and 
other equipment, you can construct one 
from an o\d 6-volt automobile horn and 
a small power transformer with burned- 
out high-voltage secondary. 

Disassemble the horn and remove the 
the motor. Remove the small fan from 
a defective phono motor or make one 3 
or 4 inches across from sheet metal. 
Mount it on the motor shaft. Connect 
the 5- and 6-volt filament windings in 
series and wire to the motor leads. A 
switch in the 117-v, ax. line completes 
the blower. 

Ellison Raj)i6 Service, 
Pentertown, Ky. 

IMPROVING PORTABLES 

Many travelers ,and vacationists find 
their small perscmal radios almost use¬ 
less in places far from broadcast sta¬ 
tions. Their "antennas are usually loops 
built into the lid of the set, and have 
not enough signal pickup to receive dls-* 
tant stations. Very few of these sets 
are fitted fQr use with an external an¬ 
tenna. 

To improve such sets, cut slots around 
the perimeter of a piece of heavy card¬ 
board, ropghly the size of the lid of the 
set. Wind approximately 100^ turns of 
fine insulated wire, about No. 28 or 30, 
on the slots in pancake form. Connect 
the ends of the coil to 10-foot lengths 
of insulated wire terminated with croco¬ 
dile clips. These serve as antenna and 
ground connections. 

Connect one of the leads to a good 
ground, a radiator or water pipe, and 


r — 


^ PARAFFIN RARAFTIN 

TINFOIL 117 VAC 

photometer half way between the lamps. 

' The line resistor is adjusted until both 
blocks are equally illuminated. 

A. C. Wilson, 
Ottawa, Ont. 

(Such a photometer was described 
briefly by Mr. J. G. Reed in the article 
“An Electronic Photometer” in the July, 
1947, issue of RadiO-CrafT.— Editor) 

BREAK-IN KEYING 

Simple break-in keying is easy if you 
add a pair of normally closed contacts 
to your key. The lower contact is 
mounted on a thin metal bracket close . 
to the rear of the key. The upper con¬ 
tact is mount d on a strip of bakelite or 
other insulating material drilled and 
tapped to pass the thumbscrew u^d for 

FIBRE INSIIUTION BAR 

LOCK NUTS 



adjusting the spacing between the nqr*- 
mal contacts. 

The extra contacts may be connected 
across the receiver send-receive switch 
or between the center'tap of the power 
transformer and the B-minus lead. 

George I. Scovill, W8ECN, 
ML. Clemens, Mich. 

(Contocts which short the set's antenna 
in key-down position are also good.— 
Editor.) 
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MOREY BACK GIARANTEE We believe units offered^for sole by moil order should be sold 

only on a ''Money-Bock>lf-Kot-Sotisfied" bosis. We carefully check the design calibration ond volue 
of dll items odvertised by us ond linhesitotingly offer all merchandise subject to a return for credit or 
refund. You> fhe customer, ore the sole judge as to value of the item or items you have purchosed. 



The New Model 60-T TUBE and SET TESTER 


A COMPLETE TUBE TESTER 

Te»ts all tubes iitcludinf* the new post-war mini¬ 
ature loctals such as the 12AT6, 12AU6, 35W4» 
SOBS, 117Z3, etc. * Tests by the wclI-estobli,hed 
emission method for tube quality, directly read on 
the scale of the meter • Testa aborts and Icakosres 
up to 3 Megohms in all tubes * Tests leakages 
ond shorts of any one element against all elements 
in all tubes * Tests both plates in rectifiers * Testa 
incfividual sections such as diodes, triodcs, pen¬ 
todes, etc., in multi-purpose tubes. 

W rlodel 60-T oocrales on 90-120 Volts 60 
Cycles AX. Housed in sloping leatherette 
covered cabinet. Comes complete with test 
Icids, tube charts and detailed operating 
MET PRiCE Instructions. 


A COMPLETE MULTI-METER 

• € D.C. Voltage Ranges: 

0 to 7.5/15/75/150/750/1,500 Voiti 

0 6 AX. Voltage Ranges: 

0 to 15/30/150/300/1,500/3000 VolU 

• 4 D.C. Current Ranocs: 

0 to 1.5/15/150 Ma. 0 to i.5 Ampa. 

• Low Resistance Rongea: 

0 to 2,000 Ohms (lit division la 
l/IOlh of an ohm.) 

• 2 Medium Resistance Ranges: 

0 to 20.000/200.000 Ohms 

• High Resistance Range: 0 to 20 Meg¬ 
ohms 

• 3 Decibel Ranges:*—10 to 4-38. 4-10 
to -1-38. -1-30 to 4-56 OB. 


EXTRA: WE CAN NOW SUPPLY THE MODEL 60 HOUSED IN A BEAUTIFUL HAND-RUBBED OAK CABINET. COMPLETE WITH PORT¬ 
ABLE COVER MAKING IT SUITABLE FOR EITHER BENCH OR OUTSIDE USE. ONLY $2.75 ADDITIONAL. SPECIFY MODEL 60-C 



The New Model tSO-A a. c. Operatai 

■ SIGNAL GENERATOR 


• Operates on 116-120 Volta 
50 to 60 Cycles A.C. 

• n.F. Frequencies from. 100 
Kc. to aS^Mc. on Fundamentals 
In 5 bamis by front panel swUrh 
munlpuiatlon. One additional 
band provides Harmonics from 
30 10 103 Me. 

• Audio Modulating Frequency 
—400 .I’ycics Turc Sine Wave. 
Distortion less than 2%. 

• AU'-nmtlon: Features a new¬ 
ly deslRned 3-step ladder typo 
of attenuator (T pad). The flnt 
step provides lowest output and 
can be multiplied by 10 and by 
100 by turning the multiplier 
swiich. 

• Bartley Excltod Oscillator 
Flectrou cotipicd to a Buffer* 
Amplifier. Frequency stability 
is n<‘Nured by modulating the 

. smpllflor stage. 


Complete with coaxial cable, test leads and instructions. 
Heavy gauge grey crystalline cabinet with beautiful two tono 
otched front panel. SIio e'/a" x KT x 6*. 



The New Model 670 SUPER METER 

A Combination Volt-Ohm- 
milliammeter plus Capacity 
Reactance, Inductance and 
Decibel Measurements 
D.C. VOLTS: 0 to 7.6/16/76/ 

150/750/1600/7500. 

A.C. VOLTS: 0 to 16/30/160/ 

300/1600/3000 Volts. 

OUTPUT VOLTS: 0 to 16/30 
/150/300/1600/3000. 

D.C. CUKREN'l : 0 to 1.6/16 
/150 Ma.; 0 to 1.5 Amps. 
nESISTANCE: 0 to 600/ 

100,000 ohms 0 to 10 Meg^ohms. 

CAPACITY: .001 to .2 Mfd., 

.1 to 4 Mfd. (Quality test for 
clectrolytics). 

REACTANCE: 700 to 27.000 
Ohins; 13,000 Ohms to 3 Meg¬ 
ohms. 

INDUCTANCE: 1.76 to 70 Henries; 36 to 8,000 Henries. 
DECIBELS: -10 to .+ 18, +10 to +38, -1-30 
to +58, The Model 670 comes housed in a CMAAfl 
rugged, crackle-finished steel cabinet complete ^ #w“U 
with test leads and operating instructions. # 11 NET 
Size X 7>^'' X 3". 


The Premier B-A-N-D-S-P-R-E-A-D DIAL 


The New Model 450 TUBE TESTER 


SIGNAL GENERATOR 



Exclusive Feature! 

The ^TREMIER^' Model 670 is 
the ONLf low-priced Signal 
Generater witn a MIGRO-MAS- 
TER BANDSPREAD DIAL, 
equivalent to a scale length of 
approximately 60" — a major 
feature for logging, sharp and 
critical tuning. 

AIR TRIMMElRS ON ALL 
BANDS. 

TRIPLE COPPER PLATED 
SHIELDING. 

EFFECTIVE LINE FILTER— 
pure 400 cycle modulation (less 
than 6% .distortion). 

Range 75KC-60MC on fundamental, and 60-150MC on 3rd 
harmonic, useful for aligning FM and Television Receivers. 
Accuracy better than 1%. 

A.C.—115 volts, 60-60 cycles. 

Overall size~;-12"xl2% "x6% ", Shpg. wt. 21 lbs. 

Complete with coaxial cable and complete 
operating instructions. 





Speedy operation — as¬ 
sured by the newly de¬ 
signed rotary selector 
switch which replaces the 
usual snap, toggle, or 
lever action switches. 

SPECIFICATIONS 

• Testa all tubes up to 117 
volts. • Tests shorts and 
leakages up to 3 Megohms 
in all tubes. • Tests both 
plates in rectifiers. • New 
type line voltage adjuster. 

• Tests individual sections 

such as diodes, triodes^ 
pentodes, etc., in multi¬ 
purpose tubes. • Noise 
Test-detects microphonic 
tubes or noise due to faul¬ 
ty elements and loose in¬ 
ternal conneccions. • Uses* a square rugged meter. 

• Works on 90 to 126 volts 60 cycles A.C. 


EXTRA SERVICE—May be used as an ex¬ 
tremely sensitive condenser Leakage .Checker. 
A relaxation type oscillator incorporated in 
this model will detect leakages eveif when the 
frequency is one per minute. 



GENERAL ELECTRONIC DISTRIBUTING CO. KliV 
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The Kitcraff radio is slider-tuned, likermany crystal sets. Good headphones should bo used. 

A MODERN I-TUBER 

By HARRY WINFIELD 


A NUMBER of crystal receivers 
were described in the July issue. 
For the beginner in radio who desires 
something better than a crystal, the 1- 
tube kit set illustrated in the photo is 
the logical next step. No regeneration is 
used. Thus interference with neighbor¬ 
ing receivers is eliminated. A 1L4 or 
1T4 tube is employed, together with a 
1.5-volt A-battery (flashlight cell) and 
a B-battery of 22.6 to 90 volts. The 
higher the B-voltage used, the greater 
the amplification and the stronger the 
signal. 


IL4o«IT4 


.00014 


PHONES 


wB'h 
22.5 TO 90V. 


Fig. I—The circuit could hardly be simpler. 


The set is' tuned by moving a slider 
across the tuning coil, the insulation 
being scraped from the wire along the 
path followed by the- slider. 

The base is of transparent plastic. 
Spring binding posts are provided for 
the asrial and ground connections, as 
w'll as the headphone cord tips. A 3- 
pin plug fits into a jack on the panel. 
Three colored wires lead from the jack 
plug: one for the B-plus, one for the 
A-plus, and the third wire for connec¬ 
tion to A- and B-minus. 

Fig. 1 is the schematic of the re¬ 
ceiver. * 

A fixed condenser of suitable capacity 
is connected across the tuning coil. A 
second fixed condenser of 0.00014 M-f is 


in series with the control grid of the 
tube, and a grid leak of 3 megohms con¬ 
nects to ground. The screen grid of the 
tube is connected to B-plus; pins'4 and 
6 are not used. 

An aerial 100 to 150 feet long is suit¬ 
able for use with this set, plus a good 
ground connection. The headphones 
should be of good quality, at least 2,000 
ohms 'resistance. 

The plastic base measures 3^/&x3% 
inches and the height of the set with 
the tube in place is 2 inches. 

INSTRU^^ENT PICKUPS 

An efficient vibration-tjrpe pickup for 
wooden musical instruments can be 
made from a set of high-impedance 
headphones and a length of shielded 
microphone cable. Wire the phones in 
series and connect them to the cable. 
One phone is to be placed on top of the 
instrument and the other on the- back. 
Regular surplus Army-type headphones 
are ideal for the purpose. They have 
h'^'avy spring-steel headbands which will 
hold the pickup firmly to the surface of 
an instrument such as a guitar. This 
type of pickup is easily removed. Select 
phones with rubber ear cushions as 
these prevent annoying gattle between 
the phones and the instrument. 

A. L. Skalicky, 
Mangtcm, Okla, 


(Headphone units have been used as 
string pickups on a guitar. Diaphragms 
are removed and the magnets placed di¬ 
rectly under the strings. A screw ad¬ 
justment moves them toward or from 
the strings. See also article on page 
62-— Editor) 


ELECTRONIC MEASUREMENTS 

VOLOMETERS 


* 'NET 


lOlA 

3- METER 

Model lOlB 
OPEN FACE 

4- METER •202ct 
OPEN FACE 

PORTABLE 

lOlAP 3'^ Meter 

. . $21.50 net 

lOIBP Meter 

$24.95 net 


—LATEST- 
STAR MEASUREMENT 
TUBE TESTER 

Quick opera¬ 
tion—with Ro¬ 
tary Selector 
and lever 
switches tests 
all tubes up to 
I 1 7 volts. Also 
tests individual 
sections such os diodes. $OOD5 
triodes, pentodes, etc. ^ ml WET 


RECORD CHANGERS 


WEBSTER 56—Autom.ttc Stop.$26.66 

OETROIA . 14.50 

SEEBURG—2 Pojt.-22.95 


RCA CRYSTAL MIKE 
with table stend .... 


H.95 


17" 20 oz. T75 

P.M. SPEAKER MAGN^ I 


.)L6 Posh Pall or Posh Pull Parallel 50 watt. 
Completely shielded. 250 mill primary 5000 
,|ims—«ec. 2-4-8-15-500 ohms. 

!I-S7—Special Lim. Qoan. ... 


$5.19 


=LE0RARD’S= 

FALL PRICES 

BEST VALUE>HAZ£LTOH 

MULTI TESTER 
RANGES 

AC Volt.0-1500 

DC Volt.0-1500 

DC Mills.0-1 SO 

Resistance 0-300,000 

* 11 .” 


PHONO MOTOR and PICKUP KIT 


SPECIAL 

$435 

Compltts 


‘Crystal pick-up—Top .quality constant 
peed motor. Motor Assembly only. .$3.95 

'''td 2SVc deposit with erdor—balance^ CkPfsss Collect, 
rdet^ under SS.OO send check or money order Plus 
rosuec. 
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NOW AVAILABLE FOR iMMEOlATF SHIPMENT! 





20,000 OHMS PER VOLT!! 



SfiecC^io^tccii^; 


• Tests all tubes including 4, 5, 6, 7, 7Li Octals, Loctals, Television, 
Ma^c Eye, Thyratrons, Single Ended, Floating Filament, Mercury 
Vapor Rectifiers, New Miniatures, etc. Also Pilot Lights. 

• Tests by the well-established emission method for tube quality, 
* directly read on the scale of the meter. 

• Tests leakages and shorts of any one element against all elements in 
all tubes. 

a Tests both plates in rectifiers. 

• Tests individual sections such as diodes, ttiodes, pentodes, etc., in 
multi-purpose tubes. 

• New type line voltage adjuster^ 

•D.C. VOLTS: (At 20,000 Ohms Per Volt) 

0 to 7 : 5 / 15 / 75 / 150 / 750 / 1,500 Volts 

•A.C. VOLTS: (At 10,000 Ohms Per Volt) 

0 to 15/30/150/300/1,500/3,000 Volts 

•D.C CURRENT: 

0 to 1.5/15/150 Ma. 0 to 1.5 Amperes 

• RESISTANCE 

0 to 2,000/20,000/200,000 Ohms 0 to 50 Megohms 

• DECIBELSr (Based on zero decibels equals .006 Walts into a 
500-Ohm line.) 

—10 to + n D.B., + 10 to + 38 D.B., + 30 to + 58 D.B.) 


SET 

T mm ^ iM Hi 

ESTER 

HBI WKf Hi HBI 


A super-sensitive, complete all purpose testing 
laboratory, this versatile analyzer will quickly 
and accurately test all tubes. The extremely high 
sensitivity of the V.O.M. section (20,000 ohms 
per volt on D.C. and 10,000 ohms per volt on 
A.C.) will enabje you, to; 

1. Measure Voltages of the grid return of tubes. 

2. Measure plate or grid Voltages in resistance coupled 
amplifiers. 

3. Measure grid driving Voltages in amplifiers and 
phase inverters. 

4. Measure minute leakage Voltagps and currents in 
R.C. amplifiers, 

5. Measure diode rectifier Voltages in second de¬ 
tectors, 

6. Measure squelch Voltage in noise reduction circuits. 

7. Align discriminator in F.M. sets. 

8. Analyze automatic frequency control circuits. 

9. Align F.M. receivers by measuring the grid voltage 
in the limiter stage. 

to. Measure the Voltage qt the grid of plctqre tubes 
for proper television alignment. 

Model 777 operates on 
?0-l 20 Volts 60 cycles A.C. 

Housed in beautiful hand- 
rubbed cabinet. Complete 
with test leads, tubes charts 
ond detailed operating in¬ 
structions. Size IS'' X 1216" 
x6". 



NET 

PRICE 


20% DEPOSIT REQUIRED ON All C.O.D. ORDERS 


GENERAL ELECTRONIC DISTRIBUTING CO. 
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OSCILLOSCOPE ' 

Browning Ldbordfories, ine. 

Winchester, Mass. 

Model OL-15A. an omni-purpose 5- 
Inch oscilloscope has been designed 
tor those requiring versatility of opera¬ 
tion, minirpufTT weight and bulk, and 
faithful presentation of high harmonic 
content waves. 

The response curve of .the vertical 
ar^lifier is linear and without positive 



slope from 10 cycles to 4 megacycles. 
The transient response- is such that a 
iOO-kc square wave which rises or falls 
in the ordet of 500 volts per micro¬ 
second is faithfully reproduced. The 
horizontal amplifier response eictends 
linearly from 10 cycles to I megacycle 
to accommodate any type of externally 
generated sweep voltage which one 
may wish to employ. The sawtooth 
sweep range is from 5 cycles to 500 
kilocycles with-synchronizing sensitivity 
permitting synchmg and viewing 10 me 
r.f. sine waves. 

Triggered sweeps of 0.2, 0.5. I, 5, 20. 
end 200 microseconds per inch may be 
Inaugurated by the internal trigger 
generator or by external pulses. Sweeps 
end internally generatod trigger are 
phasable to cacn other so the sweeps 
may be adjusted to occur previous to 
Or following the output triggers by 
varying degrees. Connections to all 
catnode-ray tube control elements are 
brought out the front panel to permit 
direct connection. 

The total weight of the Instrument 
including self-contained power supply 
is 95 pounds. The unit has a black 
Wrinkle-finished cabinet and aluminum 
panel finished in black leatherette 
enamel with labels engraved directly 
into the aluminum. A cast aluminum 
bezel mounted over the cathode-ray 
lube screen assists in preventing glare 
end provides convenient means of 
changing ruled masks, color filters, and 
viewing aids.—RADIO-CRAFT 



SOLDERING AID 

Netpin Mfg. Co. 

Long Island City, N. Y. 

The Solder-Matic is a new device 
that clamps on any standard soldering 
iron and feeds solder smoothly at th^ 
touch of a fingertip. 

Soldet in short lengths, in small coils, 
or fed from a spool large as 25 


pounds, can be handled, ft takes solder 
from 1/16 to 3/16 inch in diameteij and 
feeds up to 3/16 inch per stroke. Screw 
adjustment of the stainless steel nozzle 
guides solder where needed, reganiless 
of the size or shape of the particular 
soldering tip being used.—RADIO¬ 
CRAFT 


SENSITIVE RELAY 

Sigma Instruments, Inc, 
Boston, Mass. 

The Series 41 relay is designed for 
iise with mercury thermostats and other 
'imall switches where contact Current 
must be kapt at about 4 ma or below 


44 




are available. Additional 
may be used as tie points or feed¬ 
through insulators for the tube element 
connections. Surface electrical creep- 
age dist-ances are held at about 2 
inches, enabling use at high voltages. 
Exterior of standoff is glazed and metal 
parts are plated.—RADIO-CRAFT 

NEON-GLOW VOLT¬ 
METER 

Industrial Devices, Inc. 

Edgewater, N. J. 

The Mini-Volt is a simple meter of 
practical accuracy calibrated for use 
on a.c. from 65 to 660 volts with an 
impedance of approximately */? meg¬ 
ohm. It is virtually^burnout-proof and 
is operated by turning the knob untjl 
the glow extinguishes. The voltage Is 
read directly off the scale. For d.c., 
which is indicated when only one elec* 
trode glows, the reading Is m\|(tiplied 
by 1.15. 

The meter is eguipped with 12- 
inch test leads and is housed in a 
bakelite case that may be earned m 
the pocket or tool box without danger 
of damage. It is useful in Recking 
fuses, line voltages, and radio plate 
voltages. The neon indicator is guar¬ 
anteed for 10.000 hours of actual op* 
eration.—RADIO-CRAFT 

MIDGET SIG. GEN. 

Clippard Instrument Laboratory, 
Inc., Cincinnati, Ohio 

The Signalette is a pocket-size signal 
generator producing r.f.. i.f., and a.f. 
Signals simultaneously from approxi¬ 
mately 2,500 Cycles through 20 me. Tha 
instrument works on IIS volts a.c. or 
d.c. When a.c. is used, modulation is 


when used on 115 volts a.c. One model 
operates with only 2 ma at 115 volts a.c. 
in the coil circuit. Relay contacts are 
Suitable for operating solenoid valves. 


Indicator lamps, and resistance heaters. 

Replacement is made easjr by plug-in 
mountings. The Type 41RO weighs 3 
ounces and Is M /2 inches square and 2 
Inches high above the base. This unit in 
combination with the new Industrial 
octal.socket permits screw connections 
to the relay.—RADIO-CRAFT 

INDUSTRIAL TUBE 
SOCKET. 

American Phenolic Corp. 
Chicago, HI. 

Direct mounting of metal industrial 
tubes, similar to the 172 thyratron, to 
noninsulated surfaces is facilitated by a 
compact steatite mounting bracket, 
available with or without feed-through 
bushings which permit wiring back of 
supporting panel. 

ferminar screw sizes of 3/16 or ‘A inch 


supplied at the line frequency. Modula¬ 
tion is not present when used on d.c. 
lines. It performs all the necessary 
functions of conventional signal genera¬ 
tors. 

The unit Is approximately 9'/4 Inches 
long and MA inches in diameter. It has 
an adjustable attenuator and is iso¬ 



lated from the power source so it can 
be used safely with a.c.-d.c. recelvars. 
—RADIO-CRAFT 

. CHASSIS RACK 

JFD Mfg. Co., Inc. 

Brooklyn, N, Y. 

The “Repairack^' is an all-purpose, 
cast aluminum radio chassis and phono¬ 
graph turntable holder, useful to serv¬ 
icemen for assembling and repairing 
radios or phonographs. With this stand 



it IS possible to rotate the chassis 
through 360 degrees in a horizontal 
plane, making it unnecessary to remove 
the set until^ the job is completed. The 
unit is sturdily made to hold the hcavi* 
est chassis and phono turntables.— 
RADIO-CRAFT 

REPLACEMENT 

SPEAKERS 

Utah Radio Products 
Huntington, Ind. * 
Known as Models SE5S6. SE656. and 
SE7S6, three new auto radio replace¬ 
ment electrodynamic speakers ere 



available in sizes of 5. 6, and 7 inches. 
Each model uses a 3-ohm voice coil and 
a 4-ohm field coil. Speaker mountings 
are square type. These new.speakers 
supplement a wide line of Utah speak¬ 
ers now being produced in all required 
sizes and types.—RADIO-CRAFT 

R. F. POWER'TRANS¬ 
FORMER 

Electronic Engineering Service 
Ridgewood, JM, J* 

A line of r.f. power supply trans* 
formers designed for use in television 



receivers, cathode-ray oscilloscopes, 
and other equipment requiring an en¬ 
tirely safe low-current, high-voltage 

RAOIO-qRAFT 


source of power has been announced. 
Sizes available are: I, 2.5, 4, 5. and 10 
kv. All are conservatively rated at 
microamperes, and each includes pri¬ 
mary, secondary, fecdk>ack and recti¬ 
fier filament windings. AM coils are 
O-Max treated. A complete circuit 
diagram is included with each coil.—- 
RAOIO-CRAFT 

PHOTOELECTRIC RELAY 

General Electric Co. 
Schenectady, N. Y. 

A new photoelectric relay and light 
source operating on the modulated 
light principle has been announced. 
When operated at distances up to 1,000 
feet, this equipment has sufficient sensi¬ 
tivity to prevent false operation due to 
rain fog, of snowfall. Applications in¬ 
clude traffic control^ counting and 
limiting, and protection of restricted 
locations. ; 

The light source contains a lamp, 
transformer, and motor-driven slotted 
disc which interrupts, or modulates, 
the light beam at about 900 cycles per 
second. The photo-electric relay has a 
tuned circuit which allows the relay 
to be responsive only to a light beam 
modulated at this frequency. It is not 



sensitive to changes in natural or arti¬ 
ficial illumination. The light source has 
an infra-red filter which removes most 
of the visible light from the beam. 

The units are mounted in outdoor en¬ 
closures which arc thoroughly weather 
proof and are equipped with a uni¬ 
versal mounting .—RADIO-CRAFT 

FM RECEIVER KIT 

Radio Kits, Inc. 

New York, N. Y. 

The Model FM-7 is a completely self- 
contained. 6-tube, table model FM re¬ 
ceiver with a 86- to 1 iO-mc tuning 
range. Provision is made for using the 
set as a tuner with a high-quality audio 
amplifier or for feeding its output into 
an extra speaker. 

The kit comes complete with a bake¬ 
lite cabinet, factory-tuned r.f. section, 
2 i.f. stages, I limiter, discriminator, 
a.f. amplifier, and 6 miniature lubes.— 
RADIO-CRAFT. 

CO-AXIAL RELAY 

Advance Electric & Relay Co- 
Los Angeles, Calif. 


The Series 7200 a.c. and 8200 d.c. re¬ 
lays are designed for s.p.d.t. Switching 
50-ohm co-axial lines. The 'A-inch con¬ 



tacts are reached through an inspection 
port at the top. External 3/16-inch sil¬ 
ver contacts are, provided for simul¬ 
taneous control of associated circuits. 

The standing wave ratio is 1.02 when 
RG-6U co-axial is used. Amphenol con¬ 
nectors are provided for this cable.— 
RAOlO-CRAFT 
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BaiTONE GIVES YOU PLENTY OF 
SIMPLIFIED DIAGRAMS AND INSTRUCTIONS! 

you get the Case, Knobs, Antenna, Tubes 

IIXCIPT WI«E. SOlOn, BATTEtllSl 
1 S«t of ot only $2.55 


We urge you to bear in mind that this 
is NOT, definifeiy NOT, an ordinary 
portable, but a tiny, wonderful, beau¬ 
tiful, powerful set— which you can 
easily build yourself — guickly. Wait 
liil you see the attractive case, cov. 
ered In simulated leather, with ad¬ 
justable shoulder strap. You'll want 
severoL Use them os gifts. 


HERE’S WHY. THE SET IS SO 
EXTRAORDINARY AT THE PRKE! 

It has a 3>/i"ALNICO K PM speakar. Use* 
standard, easy-to-get, long>Iasting batteries 
—easy to change. It plays with the lid open 
or closed. Ha* 4 tubm. Weigh* ZV 2 lbs. 
(approx.) when complete and operating, 
case and all! 

BELITONE RADIO & TELEVISION CORP. ocn.o 

583 Ave. of Americas New York 11, N. Y. 

Sirs; Send m*_porfob/e it»f» for which / on* 


USE THIS ORDER COUPON 
NOW! START BUILDING 
YOUR SET RIGHT AWAY! 


•nc/osing Q MONEY ORDER Q CHECK for $. 
□ Bottery Kit @ $2.55 


«AOIO AND TfliVlSIOlB COir, 

BELLTONE m ave. oe Americas, new yowc |i, n, Y. 


SEND TO- 
- ADDRESS- 
CIT»_ 
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sa mst BRANBUHW 
mto BOOKS 



You men who want to go places in Radio, and who know how much a 
solid working knowledge of the field helps to get the big money—tliis is 
IT! Nearly 1,000 pages of down-to-earth Radio, from simplest principles 
to newest television! It*s all there easy to understand—^how and why it I 
works . , , how to construct, install, service. PA, short¬ 
wave, auto-radi<^ aviation, radio-phonographs, FM— 
you name it, COYNE’S got it, in “Applied Practical 
Radio’’! 

PRACTICAL! CLEAR! COMPLETE! 


GET THIS 

BOOK 


3 big volumes—600 illustrations and diagrams^ with step-by-step 
photographs which “break down*’ the equipment for you to 
show what makes it “tick.** Up-to-the-minute, complete, easy to 
follow . . . written a$ only COYNE books are written! 


VALUABLE BOOK FREE for Looking at 3 Volume 


You must SEE these books to know how easy it is to prepare for the big jobs in radio. 

Here’s our special offer:—we’II send the complete 3-volumc act for your 7 Day FREE 
Eiamination. And with it, wc’ll include our valuable, new guide for all radiomen, “150 New Radio 
Explained,” absolutely FREE! If you keep the 3-volume Set all you have to pay is 


SfnjTfiisCbap^ 


$3.00 within 7 days after the books arrive and $3.00 per month until $10.75 is paid—or you can I 
pay $9.76 cash price. If you don’t want the set, return it and you OWE NOTHING. But cither } 
wfty you keep the “150 Radio Diagrams Book” as a gift. That book is ABSOLUTELY FREE. I 



EDUCATIONAL 
BOOK PUBLISHING DIVISION 
COYNE BLKGTRICAL A RAIHO 
DEPT.STlTlt-SbO U PmiIIiw StJ 

I. U i \ ‘ 


SEND HO MOHEY 


REMEMBER—COUPON IS NOT AN ORDER, just a 
request to see set free and get the FREE BOOI^. But 
offer 1% limited, so act at oncel 


COYNE ELECTRICAL $ RADIO SCHOOL j 


500 $. Paulina St, DipL97-Tl, Chicago 12, III 


___ _mict, **Applled 

e,” on 7 Days Free* Tr^ per your offer in 
!Bc sure tp include book of ISO 

Dl«^ams CimlalvMdt ab^uWy FREE, 



An Aid to 


Reading 


By P. Hemardinquer 


M ost of the test instruments used 
by servicemen and amateurs are 
designed for several uses, A single in¬ 
strument may measure voltage, cur¬ 
rent, resistance, capacity and the 
decibel output of amplifiers. Several 
ranges may be provided for some or 
all of these uses. « 

To connect the circuits properly for 
each of these varied uses it is nec¬ 
essary to use one or more gang switches, 
sometimes accompanied by toggle 
switches or pushbuttons. In much Eu¬ 
ropean apparatus, changes from one use 
or one ra^ige to another are often made 
by means of tip-jacks into which the 
test leads are inserted. This complexity 
of controls slows down the operation of 
checking a receiver, besides risking 
damage to the meter through wrong 
settings. 

The simple device shown here speeds 




^5 


r,p 

1^1 




[MV]) {oiy] 
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Pig. I—All but desired figures are masked. 


Up service work and makes errors due 
to wrong instrument settings almost 
impossible. 

The method is simplicity itself. For 
the ordinary type of gang switch, a disc 
of bakelite or other plastic is made, 
on which are inked in or engraved the 
indications usually inscribed on the 
panel. This disc must fit tightly on the 
shaft, and may be further secured to it 
by coil cement. If two multiple switches 
are used—as in many instruments—the 
disc diameter should be such that the 
two discs just clear, as shown in Fig. 1. 

Next a cover large enough to fit over 
both discs is made of thin opaque plastic 
or electrical fibre. A window or windows 
are cut in the cover, as well as holes for 
the switch shafts. Narrow strips of 
plastic material, thick enough to keep 
the cover clear of the discs, are ce¬ 
mented around the edges. Now when the 
knobs are put on, we have an instrument 
with all indications but the correct ones 
hidden from sight. 

Now the operator's whole attention is 
fixed on the correct indications, and 
mistakes are unlikely. 

The same method can be used in 
equipment furnished with pins and 
jacks, especially in apparatus con¬ 
structed with the system in mind. The 
jacks can be lined up as in Fig. 2 and 



a protective cover placed over them. The 
cover has two openings directly over the 
jacks to be used, and may be held in 
place by another pair of pins which can 
be inserted in adjacent jacks. 


SPEAKER CLEANING KINK 

My solution to the bothersome prob¬ 
lem of removing metal particles from 
between the voice coil and pole of a dy¬ 
namic speaker is simple and effective. 
Insert a long screw driver into a coil of 
insulated wire. I use a 6-volt speaker 
field, and energize it with direct cur¬ 
rent. This makes a powerful electro¬ 
magnet that can reach into close places. 
Run the end of the magnetized screw 
driver around the opening between the 
voice coil and the pole, while gently 
moving the cone forward and back¬ 
ward. This removes magnetic metal 
filings. An air blast will remove non¬ 
magnetic material. 

E. S. Coleman, 
DaUos, Texas 
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RADIO MAINTENANCE 

^u(nctiket6 

AVERAGE 

<7800 

Successful Rodio Service Technicians read 
RADIO MAINTENANCE regularly. It is the 
magazine of ideas and information for prof¬ 
itable service shops. It helps mointoin secure, 
high quolity operation. Where you find RADIO 
MAINTENANCE, you'll find successful serv¬ 
icing! 


income 
per year 


Each month RADIO MAINTENANCE brings you the 
latest developments in television, radio and electronics 
by top experts in the held. Each article, each department 
is carefully edited and presented to help you in your 
daily work. All these articles are invaluable as reference 
ouiterial; and all the articles together will form a com¬ 
plete reference library on everything in the Radio Servic¬ 
ing business. In the coming year, RADIO MAINTE¬ 
NANCE will bring you a complete series on each of tbe 
following: AM—FM—Television—Signal Tracing and All 
Test Equipment—Low Cost Business Promotion Methods 
—Sales Techniques for Servicemen—^How to Make Huge 
Profits in the Sound Installation Business. E)ach article 
in a series will be a compact unit in itself—combined 
with the others of its series, they form a complete educa¬ 
tion—a complete service library—to bring you prestige, 
profit and security in your own Radio Servicing estab¬ 
lishment. 



AM SERIES 

There are still 70,000JOOO AM sets to service 

Our principal source of income is servicing AM. The 
more sets we can get to service, the faster we can service 
each set, the more money we can make each week. RADIO 
MAINTENANCE rapid, trouble-free servicing techniques 
will enable you to triple your income. You will have more 
time to promote and build your business—for greater profit 
and security—present and future. Currently scheduled are 
36 articles including suggestions for service shop design— 
portable racks for rapid movement of receivers without 
damage—ten-minute trouble location through simplified, 
modern signal tracing, circuit analysis and many other fea¬ 
tures. These RADIO MAINTENANCE articles will present 
a complete educational library on high profit AM radio 
service techniques. 


SOUND EQUIPMENT SERIES 

Are you prepared to get your share of tbe huge profits 
in Sound? Sound installation brings thousands of dollars 
every year to the service technicians wiiii the knowledge 
of how lo handle sound. In every comm unity, more and 
better PA systems are increasing in number, and you can get 
contracts immediately to equip auditoriuiiist, dance-halls, 
restaurants, factories, and many other establishments. RADIO 
MAINTENANCE in the new, forthcoming series on sound 
will tell you how to sell PA, plan the installation, and pick 
the right equipment for the job. It will cover actual installa¬ 
tion of all types of PA components, how to instruct the 
owners in operation and finally how to derive additional 
nirome from PA maintenance. 


Every Issue of RADIO MAINTENANCE contains Information yon want * . - 
Every day Is RADiO MAINTENANCE day In yonr shop • • • 

Send In the coupon today —yonr first Issue wlU be mailed to yon Immediately! 


RADIO MAINTENANCE MAGAZINE 

460 Bloomfield Ave. 

Montclair 5, N. J. 

Please send me RADIO 
MAINTENANCE FOR 

□ 1 year at $3.00 
n 2 years at $5.00 


Name . 

Address . 

City-State . 

^Occupation . 

Title (Service Mgr., etc.) 



n check enclosed □ bill me later 


C BOLAND & BOYCE INC., PUBLISHIRS^ 


Employed by. 

*Builne98 or professional closslflcatlons are required to serve you bolter. KhHi sub.rriher will profli by 
writing ono of the following classiflcatlons In space indicated. 

INDEPENDENT SEItVICEMAN — DEALER SERVICEMAN — SKllVICK .MA.V.NOKR DEALER — 

DISTRIBUTOR — JOBBER 

State your trade or occupation If not listed. 
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Meets CVCRy Testing Requirement 8CTTCR 


IWWi»M34l3 


•. • Smrc////vo ... 

tube tester 



i4ri 


With the new Model 3413 you can make your settings m- 
stantly—just snap the switch up or down.You actually ^^pic* 
ture” the circuit. Usually not more than 6ve of the ten lever 
switches need be set, yet you have individual control of each 
tube element. Many otlier convenient features make Model 
3413 the buy of its field—such as the handy, built-in SPEED* 
ROLL tube chart, the larger easy-reading meter, the hand¬ 
some new case with streamlined design. For 
cither counter or portable use you will find Model 
3413 a quality-packed tester that you’ll be proud 
to own. Write today. Address Dept. L-127. / 


ELECTRICAL-INSTRUMENT CO 


BLUFFT&N, PHIO 


THIS INGENIOUS 
LEVER SWITCHING 

“^itCune^ eixeuit 

FAST* SIMPLE‘FLEXIBLE 

Provides individual . 
control of each J 
tube element m 




pi 
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COMPARE Before You Buy Your Service Data 


Does .he ■>“* 

ltnXoS"S.°r.oo.o.yp.«--»' 

tributor's stock? 


‘’T i“ll"rsei?- '“Ses the technical information 
. . ««- rriv^ m 


,ice I use provioe 

, I, i, i; B'" 

1 need to do the job? 

data harder to find? 

and models-or do I have to a y 
a different layout for each mode 


Krtiit these important points, v- 
Don’t g“«* “^"“(^^^^olders svith any other se^- 

pare photofact F specific 

ice_point by P°'"^hoTOFACTS offer you- 
models. See w o^mblv instructions to ex* 

from complete disassembly ms 

S..nd..<l No«..oo Xr.“ . exploa«i 
pl.,ely deoileJ ‘‘"“"'^“od io othe.s. 
views. Then see wha ^ .yjge for your* 

Be critical. ,Uato«/rPHOTOFACT 

Mile. »ni y«”' , ? 



Doni Ji/iiss Photofact Sets nos. 23-28 

lArith exclusive "Standard Notation” Schematics 



Howard W. Sams 1947 Aufomafic Record Changer Manual 

Nothing like it? COVERS MORE THAN 40 DIFFERENT POST¬ 
WAR MODELS. Absolutely accurate, complete, authoritatiue—baaed 
*on actual study of the equipment. Shows exclusive ‘‘exploded** views, 
photos from all angles. Gives full change cycle data, information on 
adjustments, service hints and kinks, complete parts Iwte. Shows you 
how to overcome any kind of changer trouble. PyJS—fM the m«t 
time—complete, accurate data on leading WIRE, RIBPON, TAPE, 
and PAPER DISC RECORDERS! 400 pages* hard QC 

cover; opens flat, Don*t be without this manual. ONLY 

Howard W. Sams Dial Cord Stringing Guide 

There*8 only one right way to string a dial cord. And ^here s ordy 
book that shows you how. It*8 the Howard W. Sams DIAL LUKU 
STRINGING GUIDE. Here, for the first time, in one handy pocket- 
sized book, are all available dial cord diagrams and data covering 
1938 through 1946 receivers. Licks the knottiest dial <^rd problem 
in a matter of minutes. This low-cost book is a “must** for seim^g. 
'You’ll want one for your tool kit and one for your shop 
bench. Order today, ONLY . ^ 


fPFEI New PHOTOFACT Cumulative Index 

rKCL* of PHOTOFACT 

New Cumulative Index to firs ' fKan 2200 

iNewv/utu Ynnr euide to more than ZZW 

Folders now available. Your g models), 

receiver models and chassis (1946 and ' 

your paru jobber for FREE copy, or write ua duect. 


HOWARD W. SAMS & CO., INC. 

INDIANAPOLIS 6, INDIANA 

Enport—‘Ad. Aufiemo—89 Brood Si., New York 4 , N. Y.—U. S. of America 
Conodo—A. C. Simmonds & SonI, 301 King Si.. Eo$l—Toronto, Onlono 

Photofact Service 

*The Service that poys for itself over ond over again*' 


M' ®r 



PHOTO FACT Sets now feature the exclusive 
new uniform “Standard Notation** schematics— 
the greatest service data development in 20 years! 
Every diagram is drawn to the same basic set of 
clear, uniform, easy-to-understand standards. 
Here*8 what the new “Standard Notation** Sche¬ 
matics mean to you: Makes circuit analysis 
simpler, quicker, fool-proof, more accurate! No 
more time wasted puzzling over odd-looking dia¬ 
grams! No moire trouble with varying symbols 
and confusing styles! Just ONE CLEAR 
standardized STYLE FOR ALL CIR¬ 
CUITS—SAVES YOU TIME—HELPS YOU 
EARN MORE. Subscribe to PHOTOFACT at 
your parts jobber now. At only $1.60 per Set, it*8 
the easy pay-as-you-eam way to build the 
world's finest service data library, 

BOOST YOUR EARNING POWER! 


w 

Mail This Order Form to Your Parts Jobl^r Tq5^ 

or send directly to HOWARD W, SAMS & CO., 
INC., 2924 E. Washington St,, Indianapolis 6, Ind. 

My (check) (money order) for $.cncloeed. 

n Send PHOTOFACT Seta R No. 23. H No. 24. 
□ No. 25. □ No. 26. □ 27, Q No. 28 (at 

$1.60 per^t), 

n Send ... SAMS’ 1947 AUTOMATIC RECORD 
CHANGER MANUAL(S) at $4.95 each. 

n Send . , . SAMS’ DIAL CORD STRINGING 
GUIDE(S) at $0.76 per copy. 

□ Send PHOTOFACT Volume 1 (including Seta 
Nos. 1 through lO) in Deluxe Binder, $18.39. 

□ Send PHOTOFACT Volume 2 (includiM S^ 
Nos. 11 through ^) in Deluxe Binder, $18.39. 

□ Send FREE PHOTOFACT Cumulative Index. 


Name. 


Address . 
Cfly. ... 


.State. 
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THE TURNER MODEL U9S DYNAMIC 



R0U6H 

JtMOY 


FOR A VARIETY OF JOBS 

50 ohms, 200 ohms, 500 ohms, or high 
impedance at the TWIST OF A SWITCH 

The Turner Model U9S is a professional 
dynamic adapted for all-around use with 
most any communitrations or souncksystem 
equipment. Built-in tapped multi-imped¬ 
ance transformer permits quick matching 
to 50 ohm» 200 ohm» 500 ohm, or high 
impedance inputs. The Model U9S.is built 
to withstand- heat, cold and humidity, ^nd 
reasonably rough handling. Dependable and 
accurate at all impedances, its smooth, wide- 
range response make it highly desirable 
for both voice and music pickups. See and 
try the Turner Model U9S at your dealer. 




(y TURNER 

THE TURNER COMPANY 


902 17th street N. E. CEDAR RAPIDS, IOWA 


TRANSATLANTIC NEWS 

(Continued from page 39) 

tures. It is the work of John Sarg^ove, 
inventor of the ECME system of mass- 
producing radio sets by electronically 
controlled machinery. Sargrovc holds 
that the production of tubes also needs 
simplification and proposes a single type 
for use throughout the receiver. His 
new tube is certainly original. Imagine 
a beam tetrode with beam-forming 
plates of E section. Slice the electrodes 
(except the cathode and the beam-form¬ 
ing plates) in two by a vertical section, 
and you have, as shown in the accom¬ 
panying figure, 2 beam tetrodes in 1 
bulb. The halves of the tube are screened 
from one another by the cathode and by 
the middle arms of the 5)*s, which come 
very close to it. Further screening be¬ 
tween the leads to the 2 sets of elec¬ 
trodes is provided in the glass **foot^' 
into which the electrodes are sealed. The 
2 halves of the tube having identical 
characteristics, may be used if desired 
in parallel or in push-pull; or each half 
of the tube may be used in a separate 
way for a special purpose. Either half 
(or both) can be made into a triode. No 
less than 3 kinds of triode are possible: 
(1) the anode is connected to the outer 
grid; (2) the two grids are connected 
together; (3) the outer grid is used as 
control grid, the inner being connected 
to a slightly positive cathode. It is 
claimed that the tube can be used ef¬ 
fectively as mixer-oscillator, i.f. ampli¬ 
fier, detector-amplifier, a.f. amplifier 
output, plain a.f. voltage amplifier, or 
power amplifier. 

So far I have not had the opportunity 
of trying out these tubes; but the char¬ 
acteristics of the tube arranged for use 
in a variety of ways certainly seem to 
show considerable promise. It has one 
snag: the input-to-output capacitance is 
high. For this reason it is not likely to 
be useful in a really high-gain r.f. or 
i.f. stage with tuned input and output 
circuits. It may, though, answer well 
in the simpler broadcast receivers. It 
appears indeed possible that this, plus 
printed circuits, may be the answer to 
the problem of massjreducing low- 
priced domestic radio sets. 

If the tube proves successful, it could 
be manufactured very cheaply, for long 
runs on a single type mean low produc¬ 
tion costs. Further, its highly original 
design means that the electrodes of the 
twin tubes in A)ne bulb contain no more 
metal than would be required to con¬ 
struct a single tube of conventional pat¬ 
tern.. 

It will be curious if the radio receivers 
of the future contain but one type of 
tube throughout^ for if this happens we 
shall have returned to the state of af¬ 
fairs prevailing in the early days. Then, 
as old hands wUl remember, we used 
the same kind of tube in every socket of 
the set, from input to output. We 
couldn't do anything else, for the high- 
impedance audion triode was the only 
tube available and it had to serve all 
purposes. 
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MIKE 


for Radio Service Dealers 

Piioibner 


• Sell while you servicel Enjoy bigger 
business and bigger profits with the 
amazing, new FM PILOTUNER that oddS) 

FM to any radio at all — yet retails for 
only $29.95. 

• Every service call is now a potential 
PILOTUNER sale for youl Demonstrate 
it ^ leave it in the home on trial. And 
watch the volume and profits roll in with 
the miracle unit that has set a new standard 
of superior FM performance! 

• Yes.. .here is your golden opportunity, Mr. 
Radio Service Dealerl Join the growing 
number of alert service dealers who are 
placing reorders weekly for the 
PILOTUNER! Stock the FM PILOTUNER 
now — and start reaping extra dividends. 

Write today for fuff details on the PM PILOTVNikt 


PILOT RADIO CORPORATION, 37-06 36th st.. long island city, n. y^' 

Makers of PftOTONf VINYLtTC RfCOftOS • PIONCCRS IN SHORT WAVE • FM • TELEVISION 
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Better on pur 

MAILING list! 

If you haven’t sent us 
your name and address, 
do it now and be 
sure of getting 
our monthly 

BARGAIK 

BULLETIN 

and all special 
Deals we offer 




FR^l 


OLSON 


ADDRESS_^_ 

OTY_STATE 


RADIO WAREHOUSE me 

73 E. Mill St., Dept. 106, Akron, O. 

Sure, put me on your List. 
Iwant to save time and money. 


r~l I have o Service Shop. 
n I am on Amateur or Experimenter. 


New Radio-Electronic Patents 


By I. QUEEN 


MICROWAVE HARMONIC 
GENERATOR 

John W. Tiley, Philadelphia, Pa. 
(assigned fo Philco Corp.) 

Patent No. 2,422,146 

Cavity resonator tubes like the Klystron are 
generally used as oscillators or amplifiers. Such 
tubes can be used also as harmonic generators 
in properly adjusted circuits as disclosed here. 

The fundamental frequency input appears be¬ 
tween grid and cathode (or external metal band 



around the tube). The cavity is tuned to the de¬ 
sired harmonic. As an example, these frequen¬ 
cies may be 200 me and 3000 me, respectively. 
The harmonic is brought to maximum strength 
by adjusting the potential of the repeller. Too 
much feedback should be avoided, however, to 
prevent self-oacillation. ' 

Th.? input voltage may be either unmodu- 
latc i or frequency modulated (as shown). 

~ DIRECTION FINDER 

Wendell L Carlson. HaddonBeld. N. J. 
(assigned to Redid Corp. of America) 
Patent No, 2,419.987 

In most types of direction finders a loop 
must be rotated until it points toward a trans¬ 
mitter for maximum signal response or away 
for minimum signal. In this improved direction 
finder, the loop does not have to be turned. In¬ 
stead a visual indicator shows continuously 
whether the transmitter is located to the right 
or left of the receiver. This is especially con¬ 
venient when either or both the transmitter or 
receiver are mobile. 

The signal picked up by a loop is resonated 
by a seribs-tuned circuit and is amplified. The 
voltage from a vertical antenna is resonated- 
by a parallel-tuned circuit. The signals are 
combined and applied to a suitable receiver. 
It is known that the sensitivity pattern of a 
loop is a figure eight. Reception is equally good 
from 2 opposite directions, but these signals are 
received out of phase. The vertical antenna has 
a circular pattern. 

The indicating meter has 2 coils. Ml which 
is fixed and M2 which is pivoted. Ml is actuated 
by a low-frequency oscill&tor. The a.c. compo¬ 
nent of the receiver output is connected across 
M2. 


Circuit theory shows that the voltage ap¬ 
pearing across C is 90 degrees out of phase 
with the voltage across P, when both tuned 
circuits are resonated. If the series circuit is 
mistuned. the angle becomes greater or less 
than 90 degrees, according to which side of 
resonance it is tuned. Actually this circuit is 
wobbulated by a low-frequency oscillator which 
varies the inductance value of B 1,000 times a 
second. 

Vector diagrams can be used to show bow 
the circuit operates. If a transmitter Is located 
at D in Fig. 2-a, the loop picks up no signal. 
Since the vertical antenna pickup is constant, 
there is no a.c. component across M2. The a.c. 
voltage across Ml produces an a.c. torque whose 
average is zero. Therefore the needle remains 
at midscale. Now if a signal originates at E. 
the loop intercepts it. The voltage across C 
varies periodically between Ll and L2 in Fig. 
2-b. The vector A is the vertical antenna pick¬ 
up- The vector sum of the signals varies peri¬ 
odically between Rl and R2. This a.c. component 
excites the meter coil M2. The voltage Rl exists 
at the same Instant as the torque to the left 
from coil Ml. R2 is synchronized with a torque 
to the right. Since R2 is larger, the needle de¬ 
flects to the right in this case. If the trans¬ 
mitter is located within the other lobe of the. 
loop pattern, as at point F, the loop voltage 
is reversed. The vector diagram of Fig. 2-c now 
applies. Rl is now larger than R2, and since 
Rl still corresponds to af torque to ^e |elt, the 
needle moves to the left. 


DISTANCE INDICATOR 

Pafent No. 2,422,382 
Henry T. Winchel, N. Hollywood, Calif, 
(assigned to Bendix Aviation Corporation) 



A patent has been issued for a super¬ 
regenerator used for measuring distances to a 
target. Such a circuit be¬ 
comes a transmitter as 
well fxs a receiver when it 
is closely coupled to>an 
antenna system. 

A pulsed variable-fre¬ 
quency oscillator periodi¬ 
cally quenches or damps 
. the oscillations of the 
superregenerator. The 
pulsed r.f. power is radi- 
(Continued on page 70) 
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Greater Knowledge means Greater Opportunities! 

Yes, Mr. Radioman, there are innumerably more and better jobs in the Field of Radio 
as a result of war-developed technique.s—Mobile Communications Systems for Automo¬ 
biles, Busses, Trains, many Industrial Applications, Micro-Wave Relay Systems, FM Broad¬ 
casting, Television—these are just a few of the many new opportunities open to you who 
are alert—and are quali6ed! 

Let Cleveland Institute Take Over Your Personal Up-Grading 

Problem! Qualified, competent instructors, ample personalized instructional aids, or- 
derly, progressively arranged study assignments in recognized, approved technical texts 
—these are only a few of the many superior advantages of CIRE*S plan of person¬ 
alized spare-time home study training for professional self-improvement 


CLEVELAND INSTITUTE COURSES OFFER COMPLETE 
TCCHMICAL TRAINING RANGING FROM LOW-LEVEL 
TO COLLEGE-LEVEL. 

A. Mast«r Conrac in Radio Communication. 

Covers complete preparation for broadcast station employment includlna 
preparation for FCC License Examinations. 

B. Advanced Coarse in Radio Communication Ensineerinc. 

A oollege-lcvel Radio Engineering Course. 

C. SpecJalized Television Engineering. 

Including post-war Television Techniques. 

All Courses Include 

The Remarkable Workbooks of Instructional Aida, prepared by the in¬ 
structing staff of Cleveland institude. 

Chooee the course best suited to your needs—Start with the section you are 
qualified to enter—Use the economical CIRE ‘‘Pay-As-You-Go-Plan.*’ 


ENROLL FOR INDIVIDUAL SECTIONS OF 
COURSES, IF YOU PREFER. 

If you need only highly specialized training, you can study one 
or more of the following sections instead of a complete course. 

1. Mathematics of Radio. 

2. Fundamentals of DC and AC Theory. 

8. Essentials of Radio Communication. 

4 . Communication Networks. 

6. Advanced Radio Telephony for the Broadcast Operator. 

6. Audio and Radio Components and Systems (Design of Receiver 
and Transmitter Equipment). 


CLEVELAND INSTITUTE 

1 Cleveland li 

OF RADIO ELECTRONICS 

4 Ociitlotneci: 

1 

1 

Contractors to the Canadian Broadcasting 

1 NAMIS ■ - ■ 

1 

Corporation 

1 ADDRESS 

RC-12 Terminal Tower 

CLEVELAND 13, OHIO 

1 

■ CITY 

1 

Approved for under **G-1 Bill 

of Righta” 

J /».VE . . . 


> (MAIL THIS COUPON) < 


. 1 dMlre training In Q A □ B □ C 

1 have had ezperlence in broadcasting □ serrldox □ 

... operating □ mfg, □ CAA □ Army-NsTy D 

amateur □ other ... 1 sm a 

High Srhool Ornd. □ College □ Degree . 

. D Chrrk here for Velernn Borollmeiil Information. 




I 

\CC 1IFFI 

J C C 


V Vi Radio Operators’ LI V L1 



IT’S EASY IF YOU FOLLOW OUR PLAN! 

Thousands of new jobs are opening up—FM, TELEVISION, MOBILE COMMUNICA¬ 
TIONS SYSTEMS, are only a few of the radio fields which require licensed operators, 

TIME IS IMPORTANT TO YOU! 

Assures a MINIMUM of time in getting your ticket. 


You can get your License quickly with 
NILSON'S MASTER COURSE in RADIO 
COMMUNICATION and exclusive CIRE 
Workbooks of Instructional Aids. Saves you 
many hours of random, undirected study. 


Approved for Veteran 
Training under 
Bill of RlghU'* 


CLEVELAND INSTIlUfE 
OF RADIO ELECTRONICS 

Contractors to the Canadian Broadcasting 
Corporation 

RC-11 Terminal Tower 
CLEVELAND IS, OHIO 

RADIO-CRAFT for DECEMBER, 


FREE BOOKLET tells you the Government Require¬ 
ments for all classes of commercial licenses—Sent 
immediately upon receipt of coupon. 

MAIL THIS COUPON ^ — 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
RC-12. Terminal Tower, Cleveland 13. Ohio 

Oentlemen: Ploase send Information about your Homo Study Courae for Commercial 

License Examination. not ewer Amateur Lleente Examlnatlona.) 


Name A.. 


Addresi 
City ... 


.State., 


O If a Veteran check here 
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SCRATCH FILTER 

This tuned scratch filter cuts record 
hiss considerably and reduces high- 
frequency distortion by lowering the 
cut-off limit. It reduces the volume level 


PICKUP 



CRJD 


10 MH 


ONO 
—o 


Readers have wrjHen u$ in almost equal 
numbers approving and condemning the 
new Radio-Electronic Circuits, glear\ed 
from re'cent technical literature. This month 
we are printing a number of the old type. 
Which kind do you like best? Let us have 
your vote on this subject by return mail. 


slightly but this can be remedied by 
boosting the volume. Adjust for differ¬ 
ent scratch levels with the 500,000-ohm 
control. Weisenbach, II, 

Cleveland^ Ohio 

USEFUL AMPLIFIER 

This amplifier is simple to construct 
and supplies ample output for use as a 
small PA system, instrument, or phono 
amplifier. It can be used as a high- 
power intercommunicator with the ad¬ 
dition of suitable switches. 

A 6SC7 connected as a resistance- 
coupled cascade amplifier drives push- 
pull 6V6^s. The grids of both stages are 
connected to input jacks through volume 
controls. The first stage may be used 
for an instrument pickup and the sec¬ 
ond stage for a high-output crystal 
microphone. 

The phase-inverter system is simi¬ 
lar to that used in several oscilloscopes. 
As the signal voltage on the grid of Tl, 
swings in a positive direction more plate 
current flows through the non-by-passed 
cathode resistor common to Tl and T2. 
As the plate current increases or de¬ 
creases^ a corresponding voltage devel¬ 
ops across the resistor to make the 
cathodes of both tubes vary in voltage 
with respect to ground. The gri'id of T2 
is giounded and is more negative than 
its cathode, producing a plate current 
change of equal amplitude 180 degrees 
out of phase with the plate current of 
Tl 

^ Albert Eckfeld, 

Ports7nouth, Ohio 

/ 2S0R 

esc?! 
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CONDl UNDER TEST 


6E5 



6 -. 


^ The condenser that usually by-passes 
the neon bulb is removed and connected 
between the high side of the bulb and the 
grid of the tube through a s.p.d.t. switch. 
When the O.OOl-pf condenser is charging 
and discharging through the neon bulb, 
the shadow of the tube opens and closes. 
It is possible to conceal the neon bulb 
and use the indicator tub^ for all meas¬ 
urements. 

' Harold R. Newell, 
Bradford^ N, H. 

NpVEL OUTPUT METER 

For some time I have been using 
an output meter that is ready for use 
without having to be hooked to the set 
under test. It consists of a 1-ma d.c. 
metei** and rectifier connected in series 
with a magnetic speaker.' Place this 
speaker face to face with the speaker 


6V6 (2) 



of the set under test, turn on tke signal 
generator and align the set. A moderate 
signal will give a good indication on 
the meter. A PM speaker may waed. 





D'IMA 





CONDENSER CHECKERS 

A number of condenser analyzers have 
been described which incorporate a neon 
leakage indicator as well as a capacity 
bridge. Usually, bridge balance is indi¬ 
cated by a cathode-ray indicator tube 
and leakage by flashes of the neon bulb. 
I find it possible to indicate leakage on 
the indicator tube also. A circuit is 
shown. 


6J7 


although I find that a magnetic speaker 
is more sensitive. 

Time is saved with this output meter 
because it does not have to be attached 
to the set under test. 

H. Ackerman, 
BrooklyUj N. Y, 

(How will this system work in a shop 
with a high noise level or when several 
other receivers are going fidl blast? 
— Editor) 

NOVEL EXPANDER 

This circuit uses variable volume ex¬ 
pansion and inverse feedback, through 
the addition of a I0(^turn coil LI, of No. 
32 wire, wound over the secondary of 
the output transformer. This coil is 
tapped at 20, 40, and 80 turns and con¬ 
nected to a 6-point tap switch S2. The 
choke L2 in the 6J7 cathode circuit has 
60 turns of No. 20 wire on a core MiAnch 
square. Larger wire may be used, as the 
object is to keep the d.c. resistance below 
1 ohm. 

With SI closed, the expander is in the 
circuit. Am increase in current in the 
voice-coil circuit will develop an in¬ 
creasingly large voltage across the pilot 
lamp, because the resistance increases 
with temperature. This voltage adds to 
the cathode bias to increase the gain of 
the 6J7. S2 controls the amount of ex¬ 
pansion. S3 completes the feedback cir¬ 
cuit with the amount of feedback con- 
ti^olled by the setting of the arm of the 
6-ohm resistor. 

Various types of radio pilot lamps 
can be tried for best results. 

A. A. Bosschart, 
Amsterdam, Holland 


6L6 
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Left—Simple and adaptable audio amplifier circuit with 6V6 output. 
Above—This novel volume expander employs a low-voltage dial lamp. 
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Include full remittance with orders of 13.00 or less. 
Include25^t dcposit.with all C.O.D. orders of 13.00. 
or more. All shipments sent express collect if p«t- 
age is not included. Prices subject to change with¬ 
out notice. 

BE SURE TO INCLUDE SUFFICIENT POST¬ 
AGE. 'EXCESS WILL BE REFUNDED. 


hAMA 


KMI/IU SUPPLY & 
ENGINEERING CO., Inc. 


MULTI-RANGJ MILLIAMMETERS 

Two typos —for A.C. or D.C. meosuroments 
MODEL 671 —for A.C, current. Seven 
switch selected ranges of 0-5, 10. 25. 100. 

250, 600, and 1000 mtlliamperes. 

MODEL 675 -for D.C. current. Eight 
switch selected ranges of 0-1, 5. 10, 25, 

100, 250. 500, and 1000 mtlllamperes. 

Here arc two meters you can’t afford to 
pass up-just the thing for radio servic¬ 
ing. transmitter trouble-shooting, genial 
Ub and experimental work. 

A One-Time only 
Special buy at 


IN BUYING RADIO PARTS 
Demand°This 

SEAL of QUALITY 

of America’s Radio Storehouse 


LOWeST PRICES • HIGHfST QUALITY • NO WAR SURPLUS 


GENERATOR CONDENSERS 

PHILCO pMt No. mfd.- 

H* Jt W-8*—4' lead-slotted mount^ 
strap for easy installation —Standard 
Merchandise-not war surplus-Present 
list price $1.00. 

Owr apeciol-^ 1 ^ ^ 

over 65% off ..... ■ ■ w 


OUTPUT TRANSFORMERS 

Cleon *to«ki — long lends — 
tnovrtting feet — mode to fit 
wtiere you need them. 

For AF6-bKS-te 4 ohm voice coil 

-^erxlH'xlH'. 

5«A35L5-25L6 to 4 ohm voice coil 

quantity of each type you 
Bead at . 


CATHODE CONDENSERS 

10 Mfd. at *5 workin* T0tt»-'Hi* x IH‘ 
tubular t 3 ^-aluminum cans—overall card¬ 
board sleeve-tinned leads-quabty con¬ 
struction by a national manufacturer - becked 
by the famous R. S. A E. guarantee—list price 
7Bc. Priced to make'you money atjl 3c each 
lots of «A|| 100 AOA 

10 for . |VOior . 


MIDGET I. F. TRANSFORMERS 

J00.000 Ke KM.- IM* .quv. X 2U' hi^h - 
•eramie based mica trimmers-bign gain iron 
eores-pep up old receivers—ideal for new 
•oustruction. List price 12.10-up to 88% 
discount—stock up now for future use. 


Each 29c 


Dosea 


I Hund* 25“ 


AEROVOX 61 8-600 

Genuine Aerovox 8 mfd.- 600 volt working 
—inverted sorew mounting — aluminum con 
1 Hx 4 — 6* insulated leads. List Prioe 
,'$4.00-quantity limited-order now 
on this one time item at onb' . 


'gjcl: MODEL 451A 
^ AC-DC 

Volt-> Ohm- 

MOniammetor 

A dependable instrument of 
wide utility—sensitivity 1000 
•ksM per volt. 

Rang»; Volts AC. DC, anJ 
OvUBt Ranges. 
D.I^/lOO/500/1000; 

Ohms full scale, 500 ,CKj0. 

Gm center scale, 7200. 

NET •omplete with batteries 
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MODEL 3IX 

Volt-Ohm- 
MilUammotor 

An economy pocket meter 
featuring a 2' moving vane 
meter. 

Reads; AODC volts. 

- 0-25/50/125/250; 

Mills AC-DC, (WO; 

Ohms, 1(X),0(X); 
mfd. .06-16. 

Jacks provide range 
selection. ^7^ 

NET (^omplete with cord and plug. O 


PHONO PICKUP CRYSTALS 

Stondord types—Set Manufacturers close-out 
•—oil Guorantoed 

Webster F2—Replaces L26'L40- 
L70 etc-pin type terminalp-l • o a 
01 . pressure—1 output-5000 |AU 
cycle cut ott. i ^ ^ 


cycle cui. ou. 

List price $5.00-you pay us. 


SBCRE P63—W5<A* pin typ® vwutfu 
teiminals-M. <»• Jircsfuie- 1.6 |UH 

volt output-6000 cycle rut off. J ^ 
List price $4.45 - our Special. 


Astatic L-70 - new postwar desigi. . 

- solder tcrminals-lJiot. pressure |aS 

— 1 volt output — 4(X)0 cycle cutoff. % 

List price W.55 - we quote you. 


Pep-Up PHILCO CHANGERS 

At lasti All the parts you need to restore brilliant tone 
and volume to ^'eick*' changerel You’ll need all three 
items—sell your customer a 100% reconditioning job— 

Selenium cdl only, no holder— . Si .90 

Sapphire needle only, no mirror . $1*20 

Special original equipment lamp.37( 

RECONDiTlONirrc KIT - all three above ^91 
items-postpaid-special at . 


RADIO RULE 

^ Here is a clear 6' plastic rule.— a 
neceasity for radio students, drafts¬ 
men, hams, all iriio desire cleaner, 
more precise work-Nationa! am 
advertised at 12.00. Order yours 4 S f 
today postpaid only . w w 


SEND FOR FREE CATALOG 


606B.VOLTAGE TESTER 

Checks voltage and polarity. 
Range; (M40 AC-DC volts-defi¬ 
nite indications for 115, 220, and 
440 volt lines. Separate polorued 
vane for AC or DC indication. 
Built in test leads. Eacellent for 
checking wiring, fuses, general fac¬ 
tory installation and maintenance. 
Every plant — every electrician 
needs se\'eral at this low a a c 
price. Regular net 16.67 JC7^ 
Special at . . ^ 


VOLTMETERS 


] Panel meters by Triplett! Top qual>^ 
' instruments-new-boxed-five popolar 
types - priced right—vour chance to get 
those meters you’ve always waotod — 
MODfL 333-0 150 A.C, volts-3' 
round flush mounting black brass case. 

MODIL 331-0 150 A.C, volt8-2' 
round flush mounting bakelite case. 

MODfL 337-0-150 A.C, volts-2* 
square flush mounting bakelite case. 

MODEL 331-0-30 D.C. volts 2* i 
round flush mounting bakelite case. 

MODEL 334-0-400 D.C. volts-3* 
round projeetton mounting —bakelite , 
cose. 

Supply limited - order now-list models ca^ij 
you desire. BAWn 
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RESISTANCE LINE CORDS 

Standard 3 terminal 135 ohm ' 
AC^DC cords-sturdy con¬ 
struction - flexible—5H* long “ 
complete with plug-for sets 
having approximaidy 60-75,2 
volts drop in the filaments — 
Regular list price 1.17— 

Only 33c 




Qs low as 


Compiftle Sfarfing-ln Buslncts Stocks off 

TEST EQUIPMENT, TUBES, 
PARTS, TOOLS, EVERYTHING 

Write, Wire, Phone ffor Full Details 
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i Question Box queries will be answered by mail and ttwse = 

I of general interest will be printed in the magazine. A fee | 

I of 50c wjtl be charged for simple questions'requiring no 1 

= * s 

I schematics. Write for estimate on questions that may | 

1 require diagrams or considerable research. Six to 8 weeks 1 

i is required to draw up answers Involving large schematics. | 

1 ^ 
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^ ADDING PUSH-PULL STAGE 

• I have an automobile radio that has 
been converted to 117-volt a,c. operation. 
Its present a.f. systein consists of a 75 
and a 42,1 would like to change this to 
use push-ptUl 12*8 or 6F$*s in the output 
stage. Can this he done? — Glen¬ 
dale, Calif, 

A- Here is a circuit showing how a 
push-pull output stage may be added to 
your receiver. A 6AD7 triode-power am- 


3-TUBE RADIO FROM AMPLIFIER 


75 330K 6AD7‘G 


i50K 



2oV.,70M4 


plifier pentode is used to supply the ad¬ 
ditional power amplifier tube as well as 
the phase inverter stage with a saving 
of one tube. The other output tube may 
be either a 42 or a 6F6. These tubes 
can supply 6 watts. 


6SF5 


6L7 


9 / have a small phono amplifier using 

a 2B7 as voltage amplifier and a 2AS 
output stage. The diodes on the 2B7 
are unused. Please show me how a t.r.f. 
stage may be added to feed the diodes 
of the 2B7 and make a radiophonograph. 

Brooklyn N. Y. 


C=250uMt 
2 SEaiONS 


A, Your amplifier may be converted to 
a radio by adding a 68 or equivalent as 
an r.f. amplifier stage feeding into the 
diodes of the 2B7. If the phono input 
jack is wired as shown, the radio will 
be disconnected when the phonograph is 
plugged into the amplifier. 

2A5, 

.002/^)V. .05/4< 



SUPERIOR PHONOGRAPH AMPLIFIER 


^ I would like to build a **8uper** 
phonograph amplifier with good volume, 
dual electronic tone controls, inverse 
feedback and volume expansion and 
com^yression. — C.A.B., Wheeling., W, Va. 

A- Here is a diagram of a good phono¬ 
graph amplifier, t'he 6L6 output stage 


6C8'G 


vdll deliver 30 watts maximum output, 
far more audio power than normally 
needed in’the home. Operation at lower* 
volume levels will therefore result in 
practically no distortion. Electronic tone- 
control is incorporated in the grid cir-. 
cuits of the 6C8-G. 

(Continued on page 83) 


6SC7 


IME6 , 6L6 

-AMr- 


FWONO 
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Amazing Bargain Offer in Diagram Manuals 

ALL NEW 1947 CIRCUITS—SERVICE DATA YOU NEED TO GET AHEAD 


Be prepared to repair quickly all new 1947 sets. In 
this big single volume you have clearly-printed, large 
schematics, needed alignment data, replacement parts 
lists, voltage values, and information on stage gain, 
location of trimmers, and dial stringing, for almost all 
sets released between June 1,1946, and March 1,1947. 
A worthy companion t<y the six previous volumes used 
by over 100,000 shrewd radio servicemen. There is no 
need to spend large sums for 
bulky, space-wasting manuals 
I if additional drawings 

every few weeks — get this 
low-priced new SUPREME 
PUBLICATIONS manual and 
you have service information 
on all popular 1947 sets. Cov¬ 
ers 327 models/of 52 different 
manufacturers. Large size: 
SV 2 XII in., 192 pages -f index. 
Manual style bind¬ 
ing. Price postpaid, 
only .. 




jg) ^ 


Most Popular 
Modols Mado by: 

R. 0. A.7 Zenith. 
Rhilco* Sears, Fada. 
Emerson. Belmont* 
Detrola Radio. Majes¬ 
tic* United Motors. 
G.E., WestinRhonse. 
Arvin. Stewart-War¬ 
ner. Admiral, Deloo. 
Stromberg - Carlson. 
Western Auto. Wards. 
Sparton. Motorola. 
Gamble. Crosley, and 
many others. 


Actual page size is8</ixll inches 




guarantee 


All manuals sold on 
10 - day trial basis. 
You must bo entirely 
satisned or your 
money will be re* 
funded. 

Supreme Pubficorlortf 
(In busincao 14 year*) 


Pest-War Automatic 
Record Changers 

Service expertly all new 
<1946-1947) record chanerera. 
Follow almplifled factory in- 
Btructions to> make needed 
adjustments and repairs. 
Hundreds of photogrraphs 
and exploded views; thou¬ 
sands of test hints; service 
Instructions for all popular 
makes. Large size; 8^x11'', 
144 fact-filled pages. ca 
A t your jobber or 
postpaid, ozUy. I** 


j Pre-War Record Players, 


Changers, & Recorders. 

Just what you need to re¬ 
pair quickly thousands of 
pre-War automatic record 
changers, manual'unlts, 
pick - ups, wireless oscilla¬ 
tors, recorders, and combina¬ 
tions. Hundreds of mechani¬ 
cal and electrical diagrams. 
Instructions for adjustments 
and repairs. Most popular 
units of all makes. 

128 large pages. 8^x 
11 inches. Price, only 


Compiled by 
M. N. BelUn&n: 
radio cngloecr. 
teacher, author. 
And servlcemAii. 


Speed up and simplify all radio set 
repairs with SUPREME PUBLICA¬ 
TIONS Manuals. Service radios 
faster, better, easier, save money and 
time, use these most-often-needed 
diagram manuals to get ahead, earn 
more per hour. At unbelievable low, 
cost (only $2 for most volumes) you 
are assured of having in your shop and 
on the job, needed diagrams and other 
essential repair data on 4 out of 5 sets 
you will ever service. Every popular 
radio of every make from old-timers 
to new 1947 sets, is included. Clearly 
printed circuits, parts lists, alignment 
. data, and helpful service hints are the 
facts you need to improve your serv¬ 
icing ability. Save hours each day, 
every day, let these seven volumes 
furnish! diagrams for 80% of all sets. 
See pictures of these attractive manu¬ 
als above. Each volume has between 
192 and 240j)ages, large size 81,4 x 11 
inches. Manual style binding. Send 
coupon today. Complete satisfaction 
guaranteed. 

1 
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See Your Radio Jobber or Send Coupon 


Supreme Publications 


PUBLISH ERS OF RADIO HOOKS. MANUALS. AND DIAGRA.MS 


NO RISK TRIAL ORDER COUPON 

SUPRCfME PUBLICATIONS* 9 S. K«<Ule Ave^ Chicago X2, ILL. 

Ship the foliowlho manuals: (Satisfaction guaranteed or money back) 

□ 1947 
o 1946 

□ 1942 

□ 1941 

□ 1940 

□ 1939 

□ 1926-1938 


PRICED 
AT ONLY 

$ 2.00 

EACH 

(3> $2.50 


□ Post-War Record Changers.. .<§) $1.50 • 
Q Pre-War Record Players. (g) 1.50 J 

——^- I 

!□ I am enclosing $.send postpaid. * 

• : 

Q Send C.O.D. 1 am enclosing I. ■ 

deposit. ■ 


Name; 


9 South Kedzie Avo. 


Chicago«12« Illinois 


Address: 
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RAPIOMEN^S HEADQUARTERS <II WORLD WIDE MAIL ORDER SERVICE!!'! 


Mln imnin order $ 3.00— prices aobjcc t to change—25% deposit with COD orders 

“- ELECTRIC 

ISO WATT 
TRANSMITTER 

Cost the Government $1800.00 
Cost to you $44.501111 

This is the famous transmitter us^ in U.S. 
Army bombers and ground sutions, during 
the war. Its design and construction have 
contlitinnn nil Z Z ^proved in service, under all kinds of 

nW in^fnr,; i the World. The entire frequency range is covered by means of 

Siwer aio" fifr MiU 5*"® included. Each tuning unit has its own oscillator and 

at antenna tuning circuits—all designed to operate 

fniJSd in bUrk ffrequency range. Transmitter and accessories are 

O? frnrS It® voUmetcr, and RF ammeter are mounted 

iLn ^® 8i>ccification0: FREQUENCY RANGE: 200r to 600 KC 

oscillator- oilon 10 and 20 meter band with slight modificationj. 
fifrT M *7.5; compensated and band calibrated. POWER AMPLl- 

firSit SwK 211 tu'be. and equipped with antenna coupling 

two 211 Jibes POWER^%U antenna. MODULATOR: Class ••B"-use8 

lOOOV At A ‘ Supplied complete with dynamotor which furnishes 

SIZE- 2iU*9avOV* inst^ctions are furnished to operate act from llOV AC. 

inches. Total shipping weight 200 lbs. complete with all tubes, dyna- 
r tuning units, antenna tuning unit and the essential plugs. T^esc 

units have been re moved from unused aircra.t but are guaranteed to be in perfect condition. 

IlFKinTY Cr'T> c->o ' - _Zt 



W2—Very High Frequency Voice Transmitter-Receiver—100'to 166 MC. This 

thAt u®** ^® Command to make it standard equipment in everything 

? ^’.1® $2600.00. Crystel Controlled and Am^itude 

TRANSMipER-OUTPUT and 8 Micr^ott ^ei?er SeSsitWUy gSve 
^ iso miles at high altitudes. Receiver has ten tubes and trans> 
Sn^L unit Furnished complete with 17 tubes, remote 

4 crystals, 24 volt dynamotor and the special wide band VHF antenna that 
iSfremoved from unused aircraft and are 
condition. We include free parts and diagrams for the con- 
un^t Is on^ly frequency coverage” in the receiver. The cost of this 

dynamotor for SCR 622-$12.00. 24 volt dynamotor-$6.00. ‘ 
VHP anSnn^M—remote control unit and antenna—as is—$10.95. Wide band 


BRAND NEW BC 348 COMMUNICATIONS RECEIVER- 

^ if 5*® ?*• “"<* *8.000 Kc on a direct readine dial 

^ ^ fOTnd on any radio at any price—high sensitivity with 
a high degree of stability-—crystal filter— BFO with pitch control—standard 6 volt tubes. 

;J,5m^otor in a compartment within the black crackle finished 
11 ov ^ cn^ u. i dynamotor leaves plenty of room for the installation of a 

Iloy, 26 or 60 cycle Po'wjr supply. These receivers, y^hich make any civilian communications 
receiver priced under $200,00 look cheap and shabby by comparison, are only $69.95 brand 
new. Power supply kit for convcrcion to llOV 25 or 60 cycles, is only $t.S0 addlUonall 



SCR.274N COMMAND SET 

The greatest radio equipment value in 
history 

A mountain of valuable equipment that in¬ 
cludes 3 receivers that use plug-in coils, 
and consequently can be changed to any 
frequencies desired without conversion. 
Also included are two Tuning Control 
Boxes; 1 Antenna Coupling Box; four 28V. 
Dynaniotors (easily converted to llOV, 
operation); two 40-Watt Transmitters in¬ 
cluding crystals, and Preamplifier and Mod¬ 
ulator. 29 tubes supplied in all. Only a,lim- 
ited quantity available, so get your order in 
fast. Removed from unused aircraft and in 
guaranteed electrical condition. A super 
value at $29.95, including crank type tun- 
ing knobs foy receivers. 


IMMEDIATE OmVERY ON 
THESE SUPER-SPECIALS IN 
TEST EQUIPMENT! 


MODEL 431 

AC-DC Voit*Ohm -Mini ammotor 
Volta DC: 0-30/800/1500. at 2000 ohma- 
por Tolt 

Volta AC: O-lfi/150, at 1000 ’ohma-per volt 
MllUamporGB DC: 0-150 
Ohma; 3000/300.000 

Fhiploys sonaltlTo 425 mlcroampero SQOaro 
meter, on aluminum panel. Two Jadu oro 
used for all ranges, by meant of rotary ae- 
lector iwitch. In handtomo steel caao, ivitb 
snap-on carrying etrap. complete with tost 
leads. Shipping weight. 4 lbs. 

YOUR COST. $16.10 



SIMPLEX VOLT-OHM-MILLIAMMETERS 


These two Inatrumonts are boused in bake- 
Uto cases, and employ 2-lnch meters. 

„ , MODEL 371 

Volts DC: 0-3/15/30/300 
Mtlilamperes DC: 0-25 
Ohms; 0-10.000 
WUh solf-ooniaincd battery. 

YOUR COST. $5.10 
MODEL 312 

Vrfu AC and DC: 0/25/50/125/250 
MilUamperes AC and DC: 0-60 
Ohms: 0-100.000 

Capacity Meter: —.05 to 15 Mfd. 

This Instrument operates from any llOV 
OUUeL Shipping weight. 2 lbs. 

YOUR COST, $6.60 



MULTI-RANGE AC-OC VOLT-OHM-MILUAMMETES 
WITH OUTPUT RANGES . 

Volts DC: 0-6/10/60/100/600/2000. 1000 ohms-per-volt 
Volta AC: 0-12.B/26/126/260/1260 
Milliampercfi DC: 0-1/10/100 
Milliampcres AC: 0-2.6/26/260 
Ohms; 0-1000/200.000/2.000.000 
Output: —6 to +65 Decibels 
Overall Accuracy: —1% 

6% INCH RECTANGULAR METER 
with two-tone aluminum acnlc. set at a 46® angle for 
easiest reading. Special-treated aluminum panel, 
mounted on a wrinkle finish welded steel cabe, 
equipped with rubber feet and collapsible handle for 
portability. Complete with self-contained battery and 
test leads. 

Shipping weight, 8 lbs. YOUR COST, $25.20 


FEATHERWEIGHT MINIATURE MODELS 

Just slightly larger than a pack of cigarettes, though 
they feature high accuracy, large, easily readable 
scales, and rotary-switch range selection. Average 
weight, only 12 oz.; shipping weight, 2 lbs. • 

MODEL 450 

Volta DC: O-6/10/60/600/100O. at 1000 ohmiKpcr-volt 
Miliiamperee DC: 0-1 
Ohmai 6000/60i000/600,000 

YOUR COST. 110.60 

MODEL 451 

Volta DC: 0-10/60/100/600/1000 

Yolta AC & Output: 0-10/50/100/600/1000 

Ohms: 0-600,000. 1000 obms-per-volt on all ranges. 

Condenser is built-in for output ranges 

YOUR COST. $14.50 

MODEL 452 
Volta DC: 0-10/60/100/600/1000 
Ohma: ^00/20,600/200,000/2.000,000; 10,000 Ohras-per- 
volt on all ranges 

Haa sensitive 100 microampere meter 

YOUR C OST. $14.60 



1948 MODEL MUTUAL CONDUCTANCE TUBE TEStER.: . $49.95 

No possibility of good tubes reading "Bad” or bad tubes reading "Good” as on dynamic conductencc testers or 
other ordinal^ emission testers Attractive panel and a case equal to any on the market in appearance . . . Large iW 
?^® ,1 A L - Calibrated micromho scale as well aa a Bad-Good scale . . . Front panel fuse . . . Individual sockets ■ 
for all tube b^e types—voltage from .76 volts to 117 volts and complete switching flexibility allow all present and fu¬ 
ture tubes to be t^^ regardless of location of elements on tube base . . . Indicates gas content and detects aborts 
or opens on each individual section of all loctal, octal and miniature tubes, including cold cathode magic eye and 
voltage regulator tubes, as well as all ballast ttssistors. Name of the nationally known manufacturer withheld be¬ 
cause of special price offer. ^ 

Model "C"—Sloping front counter case..... $49 95 

Model "P”—Handsome hand-rubbed portable case.... >.*.*.*.JJI.*!’!!!!! .S549S 

Built-in roll ch?rt with either of above 5,00 extra. .. .* ’ .. 


SUP£R SPeCtALS YOU CAN^T NEGLECT 

GOVT, AUDIO AMPLIFIER using 6V6*8. 2 nuke inputs and output at various impedance taps brought to jacks at rear panel. 9” high x 9" 

long X 6 deep. Shipping weight 18 lbs. 2 Tech manuals and tuhra included — $4.95. 

Headphone Sooop—HS30 headsets iif guaranteed perfect condition. Rubber earpieces included. $-59 per pair OR 8 PAIRS FOR $100 
RT-1579 conEists of a three sUge (cascade 6SJ78 and 6F6 output stage) high gain, high fidelity amplifier with 60 cycle, llOY power supply 
on the same 13%xl4% ch^sis, which is protected by a substantial steel cover over tubes and parts. Made by Western Electric with typical qual¬ 
ity component such as a b/isky power transformer and oil condensers, this unit is obviously intend^ to give years of trouble-free service with 

no more nc^^for repairs than a telephone. Disconnecting one wire each, from the special input and output filters, will result in ns high a 
fidelity amplifier as can be obtained. Your cost with tubes diagram and parts list inc’uded—$14.95. 

Wo alM offer the RT-1579 with a-Raytheon Magnetic Voltage Regulator nlx^eady installed beneath the cover. Imagine an amplifier complete 
^ Western Electric quality standards, and immune to line voltage variationf besides, making it Perfectly suited for the 
m(»t difficult Ind^^al, circus, <^rnival, or cont^ercial instanations, offered for a. total Price of otiV $19.96, our Price for both units (With¬ 
out explicit Instrucbone to the ^^ary the RT-1B79 will be shipped for $14.96 without regulator on ordors for both units that arc received 
after the voltage regulator supply is exhausted.) “ 
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RADIOMEN'S HEADQUARTERS ]l WORLD WIDE MAIL ORDER SERVICE ! ! 


BC-947A ONE KILOWATT HIGH FREQUENCY TRANSMITTER 

This relay-controUed transmitter Includes a IISV, 60 cycle power supply, protected by 8 
maKoetic circuit breakers, that alone is worth more than the price we are asking for the 
whole rig, even on today's surplus market. On the front panel are six GE or Weston 
meters, including 260 MA, 60 MA, 1000 MA. 160V AC. ana 1600 V DC at 1000 onms per 
volt for screens and Plate. The rack-typc 21"xl6''x86’^ unit contains six amplifier and 
rectifier tubes aggregating over $60.00 at WAA current wholesale prices. Western Elec¬ 
tric’s price to the government wa^ $1600.00. Shipping weight 600 lbs. Your cost, as is, 
only $69.96. 


AT LAST YOU CAN AFFORD A LABORA¬ 
TORY STANDARD SIGNAL GENERATOR 

The famous Measurements Corp. Model 78B, 6 Tube Laboratory 
Standard Signal Generator (currently selling new, FOB Boon ton, 
N. J.. for $310.00 net), is available in perfect condition for 26 to 
60 cycles. 116 V AC operation. Until now this is the sort of top- 
fiight Jab equipment that discriminating buyers have only 
vainly hoped would be released at a bargain price. Worth every 
cent the manufacturer asks, but available FOB Buffalo while 
our limited supply lasts for only $79.95. 

Such companies as Admiral Corp. and John Meek, Inc-, have 
ordered from us and repeated many times on these 78 genera¬ 
tors for Use in their labs and production line testing. 
“REMEMBER THAT A STANDARD IS ONLY AS RELIABLE 
AS ITS maker.” 


‘■’T1, 


«• ^ 


Model 78-B Standard Sig¬ 
nal Generator. Two Fre¬ 
quency Bands between IS 
and 250 megacycles. 


S" "SO” RADAR P.P.I. OSCILLOSCOPE, complete wUh 9 lubes. This unit 
conlalne maicnctle dcficciion yokes and a Selsyn motor and liai a aelf-conialned 
power supply designed to run on tl>e AC suPPly on LST or PT boats. The most 
sntlsfiietory seopo svallablo for navigational radar or panoramic tclorlston ap- 
pllcaliona. Uacs 807 tube In (Inal -power siaxe that Provides yoke dedcctine 
current. Your cost $39 95, VSO" RADAR ECHO BOXES. THE PERFECT 
CALIBRATED CAVITY WAVEMETER—$10.00. 

5 INCH RADAR OSCILLOSCOPE BC-412. Easily converted by a few hours* 
woik 10 a first class lcl> scope or lo an excellent homo television receiver usins 
the Insiriicllons In the AurusI 1947 RADIO NEWS. Furnlshe<t with a brand 
new 5nP4 tube for the television application atid a brand new SBPl for ’ the 

scope application. Specify your choice. Your cost . $59.95 

LOR AN INDICATOR OSCILLOSCOPE, complete with 28 tubes aod a S’* 
calhoile ray tuho. government instruction manual included—$39.95. 

2 INCH OSCILLOSCOPE EQUIPPED WITH 2API TUBE . . $9,95 

5 INCH RECEIVER INDICATOR SCOPE. This unit, orlalnally sold by Western Electric for JirsoO.OO In¬ 
cludes a 13 tube receiver with 7 IF slakes: 2 lube multivibrator awoep generator: 2 tube sweep amplinw: 
video amplifier: pedestal Impulse and sweep generator, snd 115 volt. GO cycle supply tvllh 2 x 2 for high 
voliaRp. Supplied with at least 29 of the original 40 odd tubes. IfududloR a new separately crslod scope 
tube. Makes a wonderful laboratory Instrument and la bettor adapted for television than any other 
war surplus Item. Your cost . . . .. $69.95 



GENERAL ELECTRIC RT-1248 1S-TUBE 
TRANSMITTER-RECEIVER 

TERRIFIC POWER—(20 watts) on any two Instintly sclecUid. easily pre-adjuBted frcduonolea from 
435 lo 500 Me. Transmitter uses 5 tubes Including a Wesicrn Electric 310 A as final. Receiver uses 10 
tubri Including 655*a, as first detector and ocdllator, and S—7ll7*a as IF'». with 4 sluR-tuned 40 Me. IF 
transformers, plus a 7H7. 7K0‘s and 7F7‘a. In addition unit contains 8 relays designed to operate any 
Bori of external caulpment when actuated by a received signal from a similar eel olsewhere. Originally dO' 
signed for 12 volt operation, power supply la not Included, as It Is ■ cljvch for any amateur to connect 
tbls unit for llOV AC. using any supply capable of 400T DC at 135 MA. The Idcel unit for use In 
Diohlle or stationary service in the Citizen's Radio Telephone Band wticro no license Is necessary. IK' 
structlona and diagrams supplied for running* the RT-1248 traosmltter on either code or vo'co. In AM or 
PM transmission or reception, for use as a mobile public address system, as on 80 to 110 Me. FM broad¬ 
cast receiver, as a Facsimile transmitter or receiver, as so amateur television transrollter or receiver, for 
remote control relay hookups, for Oelger-Mueller counter applications. It sells for only^ $29.95 or two 
for $53.90. if desired for marine or n^oblle use. the dynamotor which wlU work on cither 12 or 24V DC 
and supply all power for tho sot Is only $15.00 additional. 


ARMY BC-312 COMMUNICATIONS RECEIVER 

Hds receiver covers tho frequency range of 1.5 ftiC to 18 MC in six dlroct reading bands. Tho dial, that 
la driven with split gears to Prevent hacklssh. has 4500 logging divisions per band with approximately 
GOO dlylsloni on the 20 and 40 meter ham hands and 1000 divisions on 80 meters. Two stages of BF before 
the converter In this set give U a very high signal to noise ratio and maximum sensitivity. Outstanding 
features of this receiver are: BFO with pitch control send receive relay. Jacks on the front panel for 
headphones and ipoaker output, and mike and key Inputs. All tubes are itondard 6 volt types. This receiver 
u’as deilcncd to wltlutniid rough usage la tho field and for operation from vehicles while In motion, so 
It Is ruggedly constructed and contains a dynamotor power supply—-Your cost $49.95. Conversion kit to 
110 V AC y available for .. $8,50 

RTI483 7 tube amplifiers containing 3-7F7. 1-7Y4. S-7N7. 4 potontlomclcra. numerous resistors, filter 
and bypaas condensers, filter cltokcs, power and audio transformers, and alz sensitive plate relan. A mni- 
tary development that provided amazing steptcsi control proportional to correction required, for 
allerona. rudder and olerator. In the original application. A control amplifier of the ordinary type would 
defirct the rudder by some arbitrary amount when tlie ship waa blown off the course to port or starboard. 
The result would cither be that the correction was inaufilclent and the Plane continued off course, or the 
correction would be too great, starting a aeries of tscklngs thst would groaily Increase fuel consumption 
and elapsed time In reaching tho objective. Tills phenomenal unit, with Its 3 ampllfiera and six 5000 ohm 
relays in bridge circuits, \t11l accurately control any 3 operations, related or unrelated, in minutely adjust¬ 
able uniquely quantltatlvo variations In cither forward or revem directions. 9'*z7'*x8' black crackle aluminum 
case. Rrand new In original carton $12.95, or uaed $9.95. 


PE-109 32-Vol> DIRECT CURRENT POWER PLANT 

Thia power plant conBiaU of a gasoline engine that is direct coupled 
to a 2000 watt 82 volt DC generator. This unit is ideal for use in 
locations that are not serviced by commercial power or to run 
many of the surplus items that require 24-32V DC for operation. 
The Price of this power plant is only $59,95. We can also supply 
a converter that will supply llOv AC from the above unit or from 
any 20-32V DC source for $29.95. 




SCR-284 transmitter-receiver—T his modiuni power transmits 
ter and the accompanying 7 tube very sensitive receiver are naturals 
for 80 or 40 meter operation (phone or CW), on either fixed stations or 
mobile applications. These units are brand new and come complete 
with 17 tubes, key. microphone. 200 KC calibrating crystal and instruc¬ 
tions and diagrams for use with up to'100 watts input to the final 
stage on 40 or 80.meters for either phone or CW, using vehicle or 110 
Volt power supply. Your cost .$39.96 


SCR-610 or BC-659 TEN METER TRANSMITTER-RECEIVER, Voice only FM. 27 to 88.9 
MC. crystal controlled, 2 watte output, 6, 12, or 24 volt DC input. The ideal battery i>ow- 
ered portable....... .149.95 


SERVICEMEN 

Check Thb Column for Lowest Piiees on Quality Paris 

TUBES; all types In itock, 60% off on mil tubes if ordered in 
lalt of 1.0 or more. 

RESISTOR KITS—100 asiortod 2 watt roslstora—only $1.95. 
TRANSFORMERS—All types in atock. AUTO-TRANSPORM. 
ER8;‘Steps up llOv lo 220v. or iicps down 280 t lo llOv — $1.95. 
FIL. TRANS.; 6.3v, 20 Amps.—$1.98! Universal Output Trana. 

8 Wall—89e: 18 Walt—$1.29; 30 WoU—$1.69. AUDIO TRANS¬ 
FORMERS: 8. Plate to S. Grid. 3:1—79c; S. Plate to P.P. 
Grids—79c; Heavy Duty Class AB or B. P.P. Imputs—$1,49; 
Midget Output for AC-DC sots—69e: MiKE TRANSFOkMER 
for T-17 Shure micidphono, Similar to UTC ouncer tj^pe—$2.00w 
Stancor 8B or DB mike to line or grid—$1.95. 

POWER TRANSFORMERS—Half-shell type. llOV. 69 cy. 
CenterUpped BV winding. Specify either 2.5 or 6.SV fila¬ 
ment when ordering. 

For 4-6 tube acts—659V. 40MA, 5V & 2.5 or 6,3V.,... .$1.49 

For 5-6 tube sets—650V. 45MA. 6V & 2.6 or 6.3 V. 1.75 

For 6-7 tube seta—675V. SOMA. 5V & 2.5 or 6.3T . 1.90 

For 7-8 lube seta—700V. TOMA. 5V & 6.8 or two 2.5V., 2.S5 

For 1-8 lube seta—700V. 70MA. 5V & 6.3 <26 ode).... 3.60 
For 8-9 tuba aeU—7O0V-0UMA. 5\-8A. 2.5V-3.5A, 

2.6-10,5A . 2.65 

For 9-a tube sou—709V. lOOMA. 5V A6.3V-4A . 2.85 

For 9-15 Uibe bcU—600V. 150MA. 5V & 0.3V . 2.95 

CONDENSERS—PAPER TUBULAR 600 VVV—.001. .002. .u05 
—8e; ,gl. ,05—9c; .1— lOc; .25—23c: ELECTRO- 

LYTICS: 8mfd 200 p— 20c: lOmfd 35v—20c: TOmfd 150v—23c: 
20/20mfd ISOr—^5c: 30/20 150v—46c: GOmfd I50v—43c; 8mfd 
475 v-^ 4€: IGmfd S50v—65c: OIL CONDENSERS: 4mfd 600ts- 
49e; 2mfd 600v~29c; 3X.lmfd 600v—29c. 

FILTER CHOKES: 200. 300. 400. 600 ohm light duty—59c: 
200 or 300 ohm heavy duty—99c: 250 ma 35 ohm. made for 
U-8. Navy, fully shielded— $1.95 : 75 ohm 125 ma—25c or 25 for 
$4.25: “Meissner type** tapped filter chokes—25c: 8 amp. Iron 
core A filler — 25c: Choke-condenser combination. Ideal to re¬ 
place eny slTie speaker field wlien Installing PU apcakcrs — 70c. 
liO V. CIRCUIT BREAKERS of Magnetic type: FolIcrvlDg 
Current Ratings In Stock; 1.25. 3. 4. 8 Ampa. Please specify. 
$1.95 each. 

Seven Assorted I.P% Transformers—$1.98; Five Asstd. Oscil¬ 
lator Colls—69c. 

8PEAKERS-PM dynamic type-4*—$(.$5: 5* $1.55: 6*—$t.9S: 
8*—$3.95: 10*—$5-95: 12*'—$7,50. 

SELENIUM RECTIFIERS—Dry disc type 1V4' by r. 1.2 
Arnp. maximum, sulublo for coiitTitlng DC relays to AC. for 
supplying filament source In portable radios, eenverllog DC 
Dieiert to AC applications, and also may be used in lo>v current 
rl-argera — 90e. 

METER RECTIFIERS—Full ware, may be used for replace¬ 
ment. or In construction of all types of teat equipment—$1.25 
Half Ware—90c. 

M ICROPHONES—All nationally known 
brands. Bulla crystal—$8.45;. BuBot 
Dynamic—$7.45; Hike Jt—60e: Handy 
Mike—90e: Lapel Mlko—93 c; SMTIBE 
T-17 MULES, with push to talk switch— 
09c. . 

20 ASST'O COIL FORMS, including 11 
ceramic. 3 poiyatyrono. and 6 fiber, all 
useful sizes—50c. 

VARIABLE CONDENSERS; 350 MMFD. 
6 gang—$1,96; 4 gang—$1.49; 3 gang— 
83c; 2 gang—79c: 7.S to 20 M^IFD. l750v 
T . tii apaclng, extra long shaft Uammarlund— 
miniature varlablea, 25 8151FD—39e; 
50 MMFI>—49c; 7.5 MMFD—59c; 100 

MMFD—69c; 140 RrMFD—79c. 
TRANSMITTING RF CHOKES. 4 PIE. 360 Ma.—25e or 5 for 
$ 1 . 00 . ^ 

INTERRUPTION I^REQUENCY COILS for super-regen¬ 
erative receivers or tho tremendously popular FM adapters for 
standard broadcast sets. Iron core wMlh a resonant frequency of 
50 KC—39c: Air Core, 100 KC— 29c. 

30 MC IF TRANSFORMERS, double alug Uined~^5c VIDEO 
AMPLIFIER PLATE COlLS--Slug tuned—25c. REMOTE 
CONTROL UNIT: Aluminum case 4x3x2** cxHKainlag 2 po-- 
tentlometora. trlPIo pole switch, 4 knobs, gear mocluutlsm. coun- 
tor and phci^ Jocks—69c. .. 

MODULATION TRANSFORMERS—Ifi watt, metnl case.98e; 
30 watt, open-type. $1.95; 40 waU, caat aluminum case, $2.95; 
Class *'B'* input tranaformers. cast aluminum case. $1.95; 
Transceiver audio transformer. 65c; Transceiver modulation 
transformers. 65c. 

PUBLIC ADDRESS AM PL1F4ERS—25 watte peak outpuU 
Thli unit has separate Input ctrculia for microphone and phono. 
The gain of the microphone circuit is 122db. The Phono cir¬ 
cuit has a gain of 82db. The frequency response Is flat-from 50 
to 12/000 cycles, A $65 value for only $3L 
Miniature pller set contains pne of each of the following: 
Needle nose, fiat nose, parrot noso. standard ooeo. All con¬ 
tained in a leatherette caae. Tour costal.98. 

ATR battery ellmlnator^—Ilandy for scrylclng cor radios or any 
requiring 6 or 12v at 14 amps. Net price—$38. 
SOCKET WRENCH SET consisting of 5 sockets ranging ijt 
Size from 5/16 tp Vi" and a h-mlle—79c, 

AUTOMATIC WIRE STRIPPERS will strip up to 1000 wires 
Per hour, a han^ tool for any scrrlce Job—$3.52. Si* Foot 
Asbestos Insulated Flat iron Cord, <nio end has a male plug, 
the other end has a aUndard fist iron socket. Your price—70c 
each or tO for $5. 

LINE FILTERS—11^0V—each unit contains two 2 mfd. oil filled 
condensers snd a 15 amp. Iron core choko. This filter has In¬ 
numerable uses such as oil burner lino filter, etc. A ten dollar 
value for 9Bc. 

turnUble—$5,25. 

UQHT BALLASTS. Single 30 or 40 watt. 
$1.68: Dual 40 watt High Pmver Fa-tor—«.75. 

W EAOPHON E8--Hlghest quality Signal Corps headsets with 
iz cord and plug $1.25. 6 rubber covered patch-cords with 
phone plug and BOckel--45e. 

BG-221 FREQUENCY 
METERS with calibrating 
Crystal and calibration 
charts. A precision frequency 
standard that is useful for 
innumerable applications for 
laboratory technician, service 
man, amateur, and experi¬ 
menter at the give away 
price of only $39.95. 
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RADIO BUILDERS and 
EXPERIMENTERS! 


VJL, 


low-Cost Knight “Ranger" 
5-Tube Kh Completewifh Cab¬ 
inet, Loop Antenna and Tubes 

‘It*8 herel The first ultra-modem 6*Tube ^ 
AC-DC Superhet kit at so low a pricef 
Here’s what you get—full broadcast 
band coverage (550-1600 Kc.); b\iilt-in 
loop antenna; latest 5* PM dynamic 
speaker; handsome walnut plastic 
cabinet. Unbelievably easy to build; no 
special tools required* Sockets are 
riveted in place on chassis base; just 
assemble, wire and slip into cabinet. 
Outstanding for power and tone quality. 
Highest grade components only. Com¬ 
plete with all pa]^, tubes and. full 
instructions. Nothing lik;^ it at the 

S ncel Sbpg. wt. 10 lbs. 
o. 8a-275. Complete, only. 


ALLIED 

is Your Headquarters I 
for Radio Kits! 

ALLIED and the Radio Builder 

The typical AxxjfiD-Knight Kits presented 
here arc the result of over 20 years of experi- 
ence in engineering efficient, easily-assembled 
kits. Every kit is proved for circuit design, 
good mechanical layout, and high quality 
components. KNIGHT Kits are easiest to 
assemble: complete instructions include both 
pictorial and schematic diagrams; panels 
ere drilled, screenprinted and calibrated; 
chassis is formed and all holes are punched ' ] 
for you—no holes to drill; every last part 
required is included. When you buy a 
KNIGHT Kit, you get top design, top 
quality and top value. 


High-Rdelity Kits for Radio Reception or Record Playing 



TRf BflOADCAST TUNtR. An casy-to-build high-fldeUty TRF 
Tuner Kit. Features broad bend reception for higher bdclity 
than obtainable in standard superhet circuits. Linear diode 
detection for quality demodulation; separate diode AVC . 
for constant signal. Cathode follower output circuit. "Moglc 
Eye” tuning. Vernier dial, 0-100, 5-1 ratio. Built-in power 
supply. Complete with all quality parts, including 6 tubes 
plus rec^fier, punched chassis (10 x 6^ x a'') and panel, 
matched coils and detailed 4-page instruction bcwklet. For 
110-125 volt. 60 cycles'AC. 

83-221. NET, only.’24.25 


10-WATT Hf.PI AMPirPItR. One of the finest high-fidelity 
audio amplifiers ever designed for home construction— a 
perfect <x)mpaziion for tuner above, or for use with crystal 
phono pickup. Inverse feedback for wide response ± 1.5 db 
from 20 to 10,000 cps. Minimum distortion. High imped• 
ance input; volume and tone controls; large output trana* 
former nvatches any 6-8 ohm PM speaker. Complete with 
ail quality parts, including 4 tubes plus rectifier, punched 
chassis (10 X 61^ x 3*), and detailed .4-page instruction 
booklet with large, clear schematic and pictorial « m 

diagrams, 83-222. NET, only. , . 


POPULAR l-METER TRANSCilVER. It’s easy to build this powerful, 
compset 2-meter transceiver. Fine engineering brings unusually 
high output efficiency. Supplies current for single button carbon 
mike. Output transformer for any PM speaker or headphones. 

Requires 250 v. at 75 ma., and 6.3 v. at .65 amp. for pow^. Kit 
complete with all parts; punched and formed cadmium plated 
chassis, 6x9x2*, clearly marked 6x9* steel front panel vnth black 
crackle finish, tubes, wire, solder, etc. Includes easy-to-follow 
instructions. Requires Amateur license to transmit. Kit complete, 
less mike, speaker and power supply. eia 

83-220. NET, only.’ 1 0.2 5 

For Additional KNICHT Kits, see AlUED'S 164 Page FREE Catalog! 
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I allied radio CORP., Dept 2-M-7 
K 833 W. Jackson Blvd., Chicago 7, ML 

m a Send Kit No. 83-276 ) 

K □ Send Kit No. 83-221 
■ □ Send Kit No. 83-222 

□ Send Kit No. 83-220 

I................. 


. 
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CUy. 


.Zone, 


,State, 


' TECHNOTES 

.... 25D8 SUBSTITUTION 
When 25D8*s are nof available, make 
an adapter for mounting a 12BA6 and 
a 12AT6 in the base of the 28D8. Con¬ 
nect the filaments in series and wire 
the other terminals to the pins of the 
old tube. Shield the external grid lead 
to prevent oscillations. 

A. W. Powell, 

^ Rclfe, Iowa 

. . . . MOTOROLA S5XII AND 55X11A 
Intermittent reception in these models 
sometimes can be traced to a rivet on 
the speaker frame. This rivet is in¬ 
sulated and used as a terminal for one 
of the voice coil leads—the other is in¬ 
tentionally grounded to the frame. 
When the insulated rivet develops a 
short to the frame, it shprt-circults the 
voice coil. A simple remedy is to remove 
the voice coil lead from the rivet and 
connect *it to an insulated mounting lug 
that has been soldered to the defective 
rivet. 

C. T. Martowicz, 

New York, N, Y. 


Now... THE KEY to 

SUCCESSFUL 

TELEVISION 

SERVICING! 

Compilation of confidential Television 
Notes and Information, the product of 
experience with 10,000 television receiv¬ 
ers, availabler now for the first time! 

TRANSVISION-S "SERVICE NOTES”.is 
the most valuable compilation of in¬ 
structions and data on Magnetic and 
Electrostatic Television Receivers. 
Though compiled in course of servicing 
Transvision kits, the information is appli¬ 
cable to any type of television receiver. 

"SERVICE NOTES” is complete with 
photographs and diagrams. The informa¬ 
tion Is worth a small fortune. The cost 
is low . . • only $2.95. 



fQCC e-fAGt reioiK... 

riCCe -SOlOIRINC(«a>y o> «*««, 




FOR EVERY HOBBYIST. CRAFTSMAN. AND 
HANDY MAN AROUND THE HOME. SimpU 
*by-«tDp iflusrrotions uttploin how to tin 
ring iron<, bind ond «old«r wiro »plic*«, 
onit* m«toi«. ate. No obligation, jwtl tond w* 
yowr nomo ond odd^ot* fodoy. Wo*ll moil 
your toldoring feldor wirhewt clra^g*. 

UNGAR ^etc. 

. o. BOX. aaas-a. terminal annex 

LOS ANOCLCS S 4 . CALir. 
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Brond New Automatic Direction Finder 

RADIO COMPASS 

SCR-269F Complete with „ 

Component Parts ”5^ 

Less Power Supply 

This equipment comes complete with 
17 - tube superheterodyne receiver 
which is tunable from 200-1750 KC in 
three bands. A complete instruction 
book for operation and maintenance 
accompanies this equipment. 


BC 433G 

Complete with tubes, 
used in good condition. 


RECEIVER 

$2950 


Azimuth 

Control 

49‘ 

Dial cali" 
bra ted. 360 
face, 
ideal 

for antenna 
rationalizing 



indicator. 



TRANSMITTER 

Approximately 65 MMFD cond., coils 
RF chokes, dials, assorted mica con¬ 
densers, 2500 WVDC. Oyer 650.00 parts! 


TUNING UNIT BC-375 

$^95 


DYNAMOTOR UNIT PE-101-C 

$2’5 


Duo output Dynamotor, input voltage 
12 to 24v„ output voltage 4C‘"’ 


... „ output voltage iboV. at 135 

ma, 800V at 20 m'a, and 9 V. at 1.1 amp. 



Including 4 tubes and Rf Amps, 
meter. 

BC-AL229 Receiver 

Including 6 tubes. Used in 
aircraft. 


BOTH 

UNITS 

ONLY 


$995 


T-17 

CARBON 

MICRO¬ 

PHONE 

89‘ 

Like new. 


BC-654 
Transmitter 
& Receiver 


Overload Relay 

$^9S 



Patter and Brum¬ 
field, Relay 1, 5,000 
ohms, coif current 
10 MA., Relay No. 2. 
IIOV. 60 Cy, AC cojl. 
S.P.D.T. 


Variable Resistor 

49' 


2500 ohm. 
100 W, 


With tubes and xtals, 
used, in good condi¬ 
tion. The frequency 
range of both transmitter and receiver 
is continuous from 3700 to 5800 KC; all 
stages gang tuned by anti-backlash 
worm gear dial mechanisms . $12.50 


FILAMENT 

TRANS 

FORMERS 


POWER TRANS. 

$195 llOV. 60 cv 
■ Sec. 1j 4V at I 
Amps, Sec. 2: 2^V at 
1.75 Amps. Ideal for 
2 x 2 and 826 tubes. 
Hermetically sealed, 
size 6 '' X 3%" X AVr, 


i 


IF TRANS. 


Successfully used 
ceiver. 30 MC I.F. 
- amplifler; original 
, Less tubes and po' 

1 IFF 

■ TRANSMITTER 

1 AND RECEIVER 
d $995 

as a television re- 
channel and video 
diagran^ furnished, 
wer transformef. 

BC223AX TRANSMITTER 

Complete with tubes and 
tuning unit covering 80 $|o50 

meter Ham band, in- 1A 

eluding frequencies 
charts, less xtals. 

GEN. ELECTRIC 

. METER^^^ 

Tyx>e D041, 

3'' 0-1 MA. 
meter scale 
graduation 

0-5 D.C. 

Kilo V and 
" 0 10 MA D.C. 

BK22K RELAY 

conjunction 
with SCR269F. 
changeover con¬ 
tains 29V, step re¬ 
lay, 5 deckj 6 po¬ 
sition switch. 12 V 
D.P.S. 


95' 


Mounted In aluminum 
shield can 1500 KC. 
with air trimmer, im¬ 
pedance coupled type. 


PYRANOL 
CAPACiTATOR 



General 
Electric. 
IMFD. 
5.000 VDC. 

4" X AW* X 3%'' 


DYNAMOTOR 
DA-3A 


Input. 
28V.D.C.. 
10.5 AMPS 
Output. 
300V.D.C.. 
.260 AMPS 
150V.D.C.. 
.010 AMPS 
14.5V.D.C., 
SAMPS 
Shipping Wt. 
25 Lbs. 


ISO 


Butterfly Condensers 

Oscillator assembly 76 to ^ * 
300 MC with acorn tube $ ^ 95 
socket mounted 
on condenser. 

Type B, frequency range 
300 to 1000 95 c 

megacycles. , ^ ** 

antenna con¬ 
denser 105-330 MC. 

Oscillator 
105-330 MC. 


$]95 

$^95 


110-V, 60-cy. Pri, Sec. <--0 
5-v,3^ ' 

Shelled case. 

110-V, 60 cy. Sec.: 2.5V 
at 5.25 amps. $045 

Shelled case. ^ 


FM Radio and 
Transmitter 
BC-620-A, 

20 MC - 27.9 MC 

$995 

This Xtal controlled FM 
set has 13 tubes and has 
dual Xtal controlled chan¬ 
nels. It also contains built- 
in Fil. and Plate Meter. 
Tribes used: <4) 1LN5, (1) 
1LC6, <1) 1LH4, (2) 1291. 
( 4 ) 1299, (1) 1294. 

Ideal for communication 
between Trucks, Boats, 
etc. Used, in good condi¬ 
tion. Less power supply. 
Wt.38 lbs. Complete with 
carrying case and dia¬ 
grams. 


Toggle 
Switch 
39' 

DJ».D.T. 

30 Amps, in 
black 

Bakelite case 


t 


30MC IF 
TRANSFOR 
MER 29* 

Slugged Tune. 


5 GANG 
VARIABLE 
CONDENSER 

1^1” 

5 gang, approx. 
50 M.MJ'.D. per 
section with in¬ 
dividual air- 
tuned padders. 
18 to 1 vernier 
drive. 


Condensers 

Cap. Working Your 


MFD 

1 

8 

2 


Volt 
1000 oil 
600 oil 
600 oil 


Cost 

44c 

95c 

49c 


Squirrel . 
Cage 
Blower 

2 *" outlet. 110 
Silent Ball 
Motor, with 
bracket. 


$750 


AC, 60cy 
Bearing 
mounting 



POWER 

TRANSFORMER 

$195 

■ llOV, 60 < 

Sec. 300V < 
side of center of 
125MA. 6.3V at 2.1 
Amps, 5V at 3 Amps. 
Hermetically sealed, 
size 6 ^^ X ZW* X 4 y 4 ". 


POWER TRANS. 

Primary llOV. <195 
60 cy.. Sec. 

700V each side of 
center at SOMA. 6.3V 
at 1.2 Amps, 5V at 3 
Amps- Hermetically 
sealed size 6 " x ZW* 
X 3''. 


Sockets for acprn tubes . . $ .19 

Powdered iron % slug . 10 

Jacks. PL55, PL 68 . 15 

Asst, mica condensers . 1,95 

3,lbs, asst, hardware . 1.00 

Pin straightener for min. tubes . 49 

Ear phones, 2000 ohms, used . 95 

Johnson sockets, No. 210, 25W . 39 


General Electric 25 MFD Photoflash pyramol capacitator, 

2000 VDC-INT . . . . . .$14.95 

SPST relay 24V. 528 ohm. coil contact rating 5 amp. 

Packed 2 to a carton .. . .. .. . . 2 for .49 

Coaxfial solid copper tubing, 30 foot .... . 2.95 

30-20 MFD Solar condenser. 150 V. tubular... .. 49 

Assorted tubular oil-filled condensers, up to 5 MFD, 15 for . 1.00 

3 lbs. assorted hardware . 1-00 

Westinghouse oil IMFD 6000V, WVDC. . . . 7.95 

144 MC radar osc.,.uses 15E with variable coupling, complete 

less tubes . 3.95 

Assorted high frequency chokes, 25 for 
Thordansen 300 MA 
secondary 
200 /ct/100 at 

Assorted resistors ^/z watt fully insulated in popular ohmages, 

100 for . 1.49 

Thordorseii T48003, 2H-7H 550 MA swing choke, size 4V^x5V^x5%. 

square black crackle case. 15.lbs . ■ . 5.95 

Assorted mica condensers, per 100 ... . 1.95 

Wafer sockets, 4, 5, 6. 7 and 8 prong, per 100 ...,. 

12 " Utah PM speaker Alinco No. 5 with 6F6 output transformer. 


[h irequency cnoKes, ^ lor .. 

300 MA power transformer, 110 or 220V, 60 cy. input, 
500/ct/100 tapped at 400/400 extra bias winding 
at 50 MA. 18 lbs ... 


1.00 


4.95 


2.95 

6.95 


Assorted knobs, push on wood and plastic. . . 1.95 


mjAKRVpHMU 

(Ti 

89' 

± 1 % l MEG. 


CORONA BALLS 
*1°° DoienlO^ Each 


High-Speed Photo 
Flash Tube 

10,000 Flashes \ 

15,000,000 lumens light 
output. Stops all action. 
Ignition Coil included on 
back of bulb. 

10,000 flashes. 

Diagrams 
furnished. 

$095 




TUBES 


813 

5.95 

872A 

1.95 

VRlSO .69 

9004 

.49 

955 

.65 

9006 

.59 

^02 

.89 

50 B5 

.89 

RK60 

.95 

Vn27A 

9001 

.89 


2.95 

^4 

1.50 

35W4 

.69 

5 FP7 1.95 

3 A PI 

1.95 

7BP7 

2.95 

3BP1 

1.95 

9LP7 

3.95 

6J5 

.49 

6N7 

.89 

SBPl 

3.95 



6H6 

.59 


IT4. 3Q5. 
3S4. 5W4, 
1G5. 

i2H6. 

6SH7 


6SN7 


.59 


44 c 


WRITE FOR FREE BULLETIN! 

Hershel Radio Co. 


5249 GRAND RIVER 


DETROIT 8, MICH. 


20 % DEPOSIT REQUIRED ON ALL ORDERS 


All Ordors 
F.O.B. Detroit 


Minimum Order $2.00 


Michigan Customer* 

Add 3%SalesTox 
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"'^Dn A/ttur ^etseu. 

..a ’3 VARIETY- 


Sensationally; Hew. 



12 !' TELEVISION KIT 

STANDARD MODEL 

—Pleiure il 2 « 76 
jquoro Inchea. 22 lubes 
and 12 Inch picture 
tube. High ndcllty 
FM sound reproduce 
lion. Advanced tele* 

Villon circuit pro* 
vldcs cToeptlonalty 
dear pictures. 

DELUXE MODEL-* 
with Superb Bullt-tn 
FM Radio. 

12*’ SUndard TclevUloo Kit.$289.50* 

12' Deloue -Television—^FM Bidlo Kit. 359,50* 

7' Television Kit .. 159.50* 

('Complete with tubes, lest cabinet) 

Cabinet for 12' Television Receiver.. 44,95 

REPUBLIC r TELEVISION KIT 

LESS CABINET $165.00 
&>mplete Line of Television Components 
DEALERS* PRICES ONrREOUEST 



NEWl 
PREMIER 
Model $70 
MICROMASTER 
^ Bind Spreed Dill 
. .. SIGRAL 
GENERATOR 

For testing md 
aligning BROAD* 

CAST. SHORT* 

WAVE, FM and 
TELEVISION RE- 
(TEIViniS. Elxduslve 
Band Spread Dial 
geared to the tuning 

condenser and main dial, giving a total scale length 
of approximately 60 inches. Three-color dial directly 
tfUbrated Id Kllocydcs and Megacycles. Binge: 75 
KC—150MC. Size: 12% '*12'x5 H', 



COMPLETE WITH TUBES 
AND CO.AXIAL CABLE. 




ELECTRIC MOTOR KIT and BOOK 

Complete, everything provided^ Including two 

batteries, quality construction. 

preclalon parts. attractively ea AA 

packaged . Vsl* 

Quantity Prices on Request 


TAPPED OSCILLATOR COILS for I28A7* QQ 

6SA7 ... I5e each. 10 for 

DUAL 80 mmf. AIR TRIMMERS. I m vm, ICQ^ 
50 mmf. AIR TRIMMERS,... f 


Bargain! Guaranteed! 

100 Assorted Bypais Condensers 600V 

. . $6.95 


Value lil.QO. 
SPECIAL 


SUPERIOR Model 670 
Super-Meter 


A Combination Volt - Ohm. 
Mllliammeter olut Capacity 
Reactance Inductance and 
Decibel Measurements. 

Complete with test Iesdi< 

uVTT: $28-40 



Full line of lFeston^R.CJ*,^SupreTne 
Superior-RM*S.^Test Equipment 

Write Debt. RC‘I2. 20% Deposit with order required. 
Please add sufficient postaoe. Excess will bo required. 


ELECTRIC CO., Inc. 
601 Broad St., Newark 2, N. J. 


MAKING MAGNETIC PICKUPS 

By EDWIN COOPER 


I^Y experiments with magnetic pick- 
™*ups for 6teel‘Stringed musical in¬ 
struments have led to development of 3 
models that work well. All models, can 
be constructed cheaply and simply. Each 
uses Alnico magnets that may be ob¬ 
tained from discarded PM speakers, a 
coil of fine wire, and some scrap metaL 
Aluminum or brass will do. 

The first model, shown in the photo¬ 
graph, consists of a magrnct about % 
inch square and 1% inch long, a non¬ 
magnetic metal bracket, a 2%- x 8-inch 
sheet of ^-inch plastic, a 2-inch piece 
of -inch steel rod, and a field coil 
from a small speaker. The coil used 
in this model is % inch thick, 1% 
inch outside, % inch inside diameter, 
2i600 ohms, d.c, resistance. (Fig, 1). 

Cut a hole in the center of the plastic 
plate so that it will make a snug fit 
around one end of the magnet. Insert 
the magnet in the hole so it projects 
about 1/16 inch through the plate. 
Place the field coil over the magnet and 
bend a U-shaped bracket from brass or 
aluminum so the magnet and coil can 
be fastened fimily to the plastic plate. 
Lay the steel rod across the top of the 
magnet and drill a small hole through 
each end. Tap the holes, drill corre¬ 
sponding holes in the plastic and brack¬ 
et, and assemble the unit with brass 
screws. Connect the leads from the coil 
to the input jack of the amplifier^T 
For the second model (Fig. 2), 2 
identical magnets from small speakers 
are used. The end plates are cut from 



Fig. 2—Two mflgnefs Are used in this device. 


nonmagnetic metal. These are long 
enough to extend about % inch on each 
side of the instrument strings and wide 
enough to form sides for the coil that 
is to be wound around the magnets— 
inch wider than the cross section of 
the magnets should be about right. Drill 
a hole in the center of each plate and 
tap one for a small screw. Locate the 
magnets as shown with like poles 
against the same plate. Hold the mag¬ 
nets in position with a brass sexew 
through the holes in the plates. 

To check the polarity of the magnets, 
place them end-to-end so that they do 
not attract and mark these ends. Place 
them against the same plate. 

Wrap each magnet with 3 or 4 layers 
of Scotch tape. Wind a single coil of 

RADIO-C 



Fig. I~A very simple and easily-made pickup. 


very fine enamel-covered wire on the 
f6rm made by the magnets and end 
plates. The coil should have a resistance 
of 2,000 ohms or more. 

The third model (Pig. 3), works 
well but is slightly larger than the 
others. In this model, magnetic metal 
plates are used. Two magnets are 
mounted on the same end of the plates 
with like poles against the same plate.' 



Rg. 3—Flafas can be shorter when required. 

A coil of many turns of fine wire is 
wound on the opposite end of one of 
the plates, as shown. 

The pickups are mounted on the in¬ 
strument just in front of the bridge. 
The first model has the rod at right 
angles to the strings, and the others 
.have the planes of the coils at right 
angles to the strings. 

(The impedance of the pickup coils 
depends on a number of variables. If 
the unit does not work well in the high- 
impedance input circuit of an amplifier, 
try using a muftimatch input trans¬ 
former and adjust for best performance. 
— Editor) 


SPEAKER SHIMS 

Good speaker shims, particularly for 
small speakers, can be made from re¬ 
jected negatives from roll film. The ma¬ 
terial is 0.005 inch thick and of uniform 
stiffness. Negatives can be cut to fit ex¬ 
actly around the pole piece. Be careful 
not to get any service solvent on the 
shims. 

Thomas E. Rumney, 
Torontot Canada 

AFT lor DECEMBER, <^1947 
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IT’S A HIGH FREQUENCY A. C. 
VACUUM TUBE VOLTMETER 

(A Irvt AiC.-V.I^V^M, •mployVng a 1-A3 
Oiod* which log«th#f with q fvsHtonce- 
capocity n•^work i» bvllt Into a- tp«cl«iily 
dtsigntd Polyityr«nt High frvqvfncy- Pr«b«L 


IT’S A D.C, VACUUM TUBE VOLTMETER 

^ (At VV megohMi input rutUlnme). , 


A CAPACITY METER 


A REACTANCE METER 


THE MOST COMPLETE MULTI HANGE, 
MULTI-SERVICE UNIT EVER DESIGNER!! 


irs AN INDUCTANCE METER 


IT’S A OECIBa MHER 


irs A1000 OHMS PER VOLT V.O.M. 

M«<isur«s O.C» Voltog*$ lot 1,000 ohms'/p«r volt! up 
to 3,000 voll$, AX. Voltoget lot 1000 ohms p*r 
volt) up to 3000 Volts, OX. curront up to . 15 
omporos, leiistanco up to 1000 megohms. 


Sixty, yes Sixty separate ranges are provided by this most versatile unit ever designed. 


Specifications 


A-C. V.T.V.M. VOLTS: {Input resistance— 
10 mefiTohms shunted by 8 micromicro- 
farads. Freq. Range—60 cycles to 600 
Megacycles.) 

0 to 3/15/30/75/150/300 Volts. 

D.C. V.T.Y.M. VOLTS: (At 11 Megohms In- 
put Resistance) 

0 to 3/15/30/75/160/300/760/1600/3000 
Volts. 

D.C. VOLTS: (At 1,000 Ohms Per Volt) 

0 to 3/15/30/76/160/300/760/1600/3000 
Volts. 

A.C VOLTS: (At 1,000 Ohms Per Volt) 

0 to 8/15/80/75/160/300/760/1600/3000 
Volts. 


D.C. CURRENT: 

0 to 3/15/30/76/160/300/750 Ma. 
0 to 3/15 Amperes. 

RESISTANCE: 

0 to 1,000/10,000/100,000 Ohms 
0 to 1/10/1,000 Megohms. 
CAPACITY: (In MFD) 

.0005^.2 .05^20 .5—200. 


The Model 257 comes 
housed in a beautiful 
hand-rubbed oak cabinet 
complete tvith test leads, 
F.T.rJtf. probee and in* 
structions» Size: 6%'' x 

loW' X 


REACTANCe: 

10 to 5M (Ohms) 100—50M (Ohms). 

.01—5 (Megohms). 

INDUCTANCE: (la Henries) 

.035—14 .35—140 35—14,000. 
DECIBELS: 

—10 to +1S 440 to +38 +30 te +68. 




Net 


AVAtLAOLS FOR IMMCDtATe SHIPMENT FROM STOCK— 20% DEPOSIT REQUIRED ON ALL C. O. D. ORDERS 


MOSS ELECTRONIC DISTRIBOTING CO. 


DEPT. RC 12, 229 FULTON ST., 
NEW YORK 7, N. Y. 
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SENSATIONAL 
SURPLUS' SALE 


NAVY COMPARTMENT 
SPEAKER AMPUFIER UNIT, 

WHh HeAvy Dufy Speaker 
(32 oz.)* Speaker atone worth 
$25.00, 

W o r k s f f 
1(0 V. AC 
used, but 
o p e r a f i 
c o n d j f i< 

U se.s 3 5- 

rectifier and 2 35L6*5 in P.P, audio input 
006 watts. 600 ohm Imp. 5 channels selec¬ 
tion input. Volume, control with 95 

tubes in grey case I4x(4x7y2- 


FREQUENCY METER 


J3.49 

Vafue $25.00 


Directly calibrated on large vernier dial 
from 80 to 300 meg. Ah'o Includes Auto¬ 
matic switching arrangement. Beautiful 
black metal case. Instructions included. 


MALLORY LINE NOISE FILTER 


$ 0.95 

Value $10.00 


Rating MO-220 V. |AC-DC). $IO/>0 Value. 

A WIRE BUY 1000 ft. $ 3.50 

m ¥Yli%K DV 1 5000 ft,$14.50 
No. 18-7. Strand Black Plastic O.D. 
Indoor or Outdoor Wiring, 15,000 ft, ($270 
value) for $33.00. 


CABINHS 

CLOSEOUT 

$4 .43 

A epctz 

12 or more $1.25 each 
Radio or amplifier cabinets never again 
offered at these prices. All sturdihf oon- 
structed. Stock up Now. 


SEND POST CARD FOR 
LATEST BULLETIN 

MANUEL KLEIN 

74 CORTLANDT ST. 
NEW YORK 6, N. Y. 






WORLD WIDE STATION LIST 

(Continued from page 38) 


9.570 

KWIX 

9.580 

CSC 

9.580 

VLG 

9.590 

9.590 

VOD5 

PCI 

9.600 

9.600 

XEYU 

GRY 

9.610 

ZRL 

9.610 

zvea 

9.610 

VLC8 

9.610 

TiPO 

9.620 

9.620 

X6NC 

eXAO 

9.620 

GWO 

9.630 

9.640 

CKLO 

GV2 

6.660 

9.650 

9.650 

XBQY 

KRHD 

9.650 

WCOA 

9.650 

KNBA 

9.650 

KCBA 

9l650 

KCBN 

9.670 

WRCA 

9.670 

VUD4 

9l070 

WMBX 

9.680 

9.680 

HVJ 

XEQQ 

9i680 

VLB2 

9.680 

9.680 

EQC 

LRAI 

9.700 

WLWRI 

9l700 

KCBF 

9l700 


9v7IO 

9:720 

PRL7 

9.730 

9.730 

9.740 

XGOA 

CSW7 

TITC 

9.750 

kcba 

9.820 

9.820 

GRH 

9,830 

9.860 

COBL 

9:900 

ZTJ 

9.930 

9.960 

&VM 

HCJD 

10.000 

wwv 

10.000 

10.229 

X60L 

P8H 

10.730 

VQ7L0 

10.780 

80fi2 

11X40 

C8We 

11.090 


11^ 


il:Ui 

XTPA 

6RQ 

H.690 

XQRA 

11.700 

NP6A 

MJOO 

GVW 

r 1.700 
IK7I0 

8BI> 

WLWS2 

11.710 

Vksa 

11.710 

HE 15 


PRU 


SAN FRANCISCO, CALIF.; Alaskan 
beam. 0115 to 0^45 
LONDON. ENGLAND: 1100 to 1316; 
2330 to 1415: 1430 to 1630: 1615 to 
2300; 2345 to 0030 

MELBOURNE. AUSTRALIA; IlOO tO 
1200 

DELHI. INDIA: 0900 to 1230 
HUIZEN. NETHERLANDS: 1400 to 
2500!. 1745 to 1815'; 2000 tO 2200 
MEXICO CITY. MEXICO 
LONDON. ENGLAND: 1800 to 2230; 

2300 to 0030; 1230 to 1600 
CAPETOWN. SOUTH AFRICA; 0300 
to 0700; 0000 to 1030 
RIO OE JANEIRO, BRAZIL: 1500 to 
2200 

8HEPPART0N. AUSTRALIA; 0830 00 
1200 

SAN JOSE. COSTA RtCA; 0700 to 
2330 

KALGAN, CHINA: 0400 to 0815 
MONTEVIDEO, URUGUAY; 1530 to 
2100 

LONDON. ENGLAND; 0045 to 0130; 
0200 to 0300; OCOO to 0630; 0700 to 
0900: 1045 to 1400: 1700 to,2030 

MONTREAL. CANADA; 1600 to 1800 
LONDON. ENGLAND: 1500 to 1730; 

1800 to 2230, 0100 to 0500 
CHUNGKING. CHINA: 0630 to 1030 
HONOLULU, HAWAII: 0400 to 1100 
MOSCOW. U.S.S.R.; 1100 to 1220; 
2200 to 2235 

NEW YORK CITY; Caribbean beam, 
1715 to 1745 

0.1X0N, CALIFORNIA; Hawahan- 
AustraUan boam, 0245 to 9345 
OELANO. CALIFORNIA: Hawaiian. 

Australian beam, 0400 to 1000 
OELANO. CALIFORNIAN South 
American beam, 2000 to 2200. 


NEW YORK CITY: Braalllan beam. 
1900 to 2100; South American bcatn, 
2115 to 2215 

DELHI. INDIA: 0125 to 0180; 0200 
tor 0400; 0730 to 0745 : 0800 to 0830; 
0845 to 1230; 2040 to 2245 
NEW YORK CITY: Braainan beam. 

1800 to 1900: 2000 to 2200 
VATICAN CITY; 1200 to 1S30 
MEXICO CITY. MEXICO: 0700 to., 
0045 

SHEPPARTON. AUSTRALIA; 0900 

TEHERAN. IRAN; 1200 to 1430 
BUENOS AIRES. ARGENTINA: 1600 
to 2630 

CINCINNATI, OHIO: South Ameri¬ 
can beam, 1900 to 2400 
OELANO, CALIFORNIA: JaPanoao- 
Chlncsc beam- 0400 to 0900 
FORT DE FRANCE. MARTINIQUE; 
0900 to 1245; 1600 to 1010; 1730 to 
2030 


NIUOUUW, U.9.S.R.: 2800 to 0730 
RIO OE JANEIRO, BRAZIL; 0430 U 
OCOO; 1415 to 1445; 1500 to 2100 
CHUNGKING, CHINA; 0900 to 103< 

Lisbon. Portugal: 1900 to 2001 

LEOPOLDVILLE. BELGIAN CON 
go: 1300 to 2015 

DELANO, CALIFORNIA: Phlllpplm 
beam. .0400 to 0900x 
VIENNA, AUSTRIA; 2345'to 2030 
LONDON, ENGLAND: 121^ to 1600 
1700 to 2300 

HAVANA. CUBA; 0715 to 0045 
MOSCOW, U.S.S.R.; 2200 to 0200 
0S3O to 0930; 1000 to 1200 
JOHANNESBURG. SOUTH AFRICA; 
0315 to 0715 

ATHENS, GREECE: 1300 to 1800 
QUITO. ECUADOR; 0545 to 0845; 
1200 to 2230 

WASMiHGTON. O. C.; tj.s. Bureau 
of Standards; frequency, ttmo. and 
musical pitch; broedoaste continuous¬ 
ly day and nlKht 

FOOCHOW. CHINA: 0400 to JOOO 
RIO DE JANEIRO. BRAZIL: 1700 
to I800 

0600 to 0600J 
0830 to 0915; B945 to 1100 
STO^HOLM, SWEDEN; noo to 

LISBON, PORTUGAL; 0900 to IXSO: 

1280 to 1500: ICOO to 1800 
PONTA DEL QADA, AZORES; 1500 
to 1600 

MOSCOW. U.S.S.R.; 1930 to 03001 
0600 to 0800: 0830 to 1300 
CANTON. CHINA; 0400 to 0916 

WOO to 0900: 1000 to 1130: 1146 M 
1200: 1230 to 1430 

J830 to 2400; 

0300 to 0930 

P^AmA city. PANAMA; WOO Ic 

LONDON. ENGLAND; 2300 to 0030; 
0600 to 0715; 0830 to 1016; 1130 
1600; 1800 to 2330 
STOCKHOLM. SWEDEN; 2000 to 2100 
CINCINNATI. OHIO; Sontb Amorl* 
can beam. 1900 to 2400 
MELBOURNE. AUSTRALIA: 0230 
to 0345; 0100 to 0145 
BERNE. SWITZERLAND; Toeadaya 
«»tt Frtdara. 1000 to 1X80; Bouir- 
days. lo50 to 1625 
KIEV, U.S.S.R. 

RIO DE JANEIRO, BRAZIL; beard 

at 9500 



TESTS: 


1. Indicates AC and DC Voltagea. 

2. To Measure Reilatances of Circuits. 

3. Test for Fuses. 

4. For Continuity of High • Resistance Clrcutta, 

5. Test for Capacitors. 

6. For Continuity and Measurement of Reelstance of 
Circuits. 

Small, compact atiit contained in • strong 
metal box measuring approximately long, 
wide, deep, weighs approximately 

2 lbs. Test leads are provided. Power may. be 
supplied to test unit from Il6 to 130 voU AC 
.or DC. Complete instruction booklet with 
each unit. 

New, Shipped In OHgtnat Sealed Metal Container! 
Shipping wu SVe lbs. F.O.B. Chicaeo, III. 


SCHUH’S RADIO PARTS 

1253 Loyola Avenua * Chicago 26. Illinois 


CONVERSION 
TELEVISION . CABINETS 



Build yourself In two hours your own 
15” or 20” Television Set from e new 
RCA latest Model 7” Television Receiver. 
We supply you with Cabinet, new RCA 
13 Channel Television set complele with 
tubes. 15” or 20” Picture tube, Focusing 
Coil, Focus Control and diagfSm of 
changes. 

Same, buf with 20” Tube SC7COO 
and Larger Cabinet .. . ^Vf .W 


World*a First Spaeltlizad Hours In T«l<vl«lsi4 

TELECTRONICS SERVICE & SUPPLY CORP. 

264 Wert 40th 8tr««t Nsw Ysrtl N. V. 

Phono PEoniylvania 6*8730 
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Frlefld* *w rt»«t!v6i trt pfPbably wonderlnu whH to bIvq YOU fWi unfitting iiwn 
why twt drop ■ hJnt that nothing would pleaso you moro than Ghlrardl Radlo-Elw- 
trunie training course book.? They'll appreciate the .uQ»«tlo«-af.d yoa'II appreciate the 
book, every day of your life: What finer gift could you ever hope to receive than the« 
giant training book, that make It e»y a» A-B.C to learn basic Radio-Electron la and 
to troublchoot and repair all kind, of radio and electronic equipment? And why* not 
give theaa big book, for Chri.tmas to your own friend, who are Interested In radio? 


HOW’D YOU LIKE TO GET^ 

tAese famous Ghhardi Training Course Books 

FOR CHRISTMAS? ^ 


BEGINNERS! LEARN BASIC 
RADIO-ELECTRONICS 

as fast as you con read! 

No matter what phaae of Radio or 
Electronic work you'd like to epeciaUxe 
In, you’ll need the baaic training 
Ghirardi’s 8% lb., 872-page RADIO 
PHYSICS COURSE book gives. 
More people have gotten their start 
from this giant book than any other 
b<x>k or course! On a survey among 
hundreds of radio eervice expertSp 
engineers, InstniotorB. etc-, 8 out of 
10 said that Ghirardi’a RADIO 
PHYSICS COURSE fcs the ftneaU 
easiest - to • understand Radio •Elec¬ 
tronic Training Course on the mar¬ 
ket. And you buy it for only $6 for 
tte complete course—on a money- 
back guarantee basis] 

3t COOKSES IN ONE! 

RADIO PHT8TC3 COURSE !l esp^ 
dally written for home Study Mthmil in 
Instructor. Nothing U ommod or 
densed. SUrtlng with ■ thorough oasWS- 
underitood foundation eouiao in Banc 
Electricity, the book take. y®u atop by 
BteP through the entlro hold of irt.lc 
Radlor-Electronic*. Actually.. RADIO 

PHYSICS COURSE gives yw Ih® aoo^ 
of 38 complete courses In one big book. 
If broken Irito aeclloos »nd .old aa s 
series of leaaons. you'd regard It a. a 
bargain at $50 or more. Bot you get It 
all at ooco! You loam aa fast aa yw 
can read. Subjocta that aoem WahW 
complicated In other oouraea are mads 
cryRtal clear both In teal and by over 
508 clear Pictures and dUgrama.^ Mall 
coupon today. Remember, yWi dort t ac- 
tuaJly riak a cent. OUR 5-DAY 
MONEY-BACK GUARANTEE IS 
YOUR ABSOLUTE PBOTBOTION. 


LEARN FAST! 
LEARN RIGHU 


LEARN TO REPAIR RADIOS 
THIS FAST, EAST WAY! 

You don't have to be an export to make ordi¬ 
nary repairs in 4 RADIOS OUT OF 61 You 
don*t need a lot of high-priced test equipment! 
Every receiver has its ‘Wak” spots that give 
trouble first. Ghirardi has compiled case histories 
of these common troubles into a Wg 74^PR^ 
RADIO TROUBLESHOOTER'S HANDBOOK. 
When you want to repair a set, just look up ite 
make and model number.'4 times out.of 6 the book 
tells you what the trouble is—and exactly how to fix 
it with a few simple tools. It*s a service short cut that 
really works. The book pays for itself in time saved 
THE FIRST TIME YOU USE IT. Smart 5ervicem^n 
use it on every job.. 

DO TWO JOBS e.elN THE TIME 
NORMALLY REQUIRED FOR ONE! 

RADIO TROUBLESHOOTER'S HANDBOOK tells 
you what to do and exactly how to ^do it in repairing 
practically eve^ radio model in use today. And that 
is just the beginning. It also contains the most com¬ 
plete, genuinely helpful Tube Chart you’ve ever seen. 
Dozens of pages contain I-F alignment peaks for over 
20,000 superhets and data on I-F transformer troubles. 
Hundreds of additional pages contain tables, graphs, 
charts and servioe information to help you repair any 
radio ever made easier, AND TWICE AS FAST! Yon 
get the complete, 744-pago, manual-size book for Only 
^5. See money-saving offer bdow! 


Let this 

“AUTOMATIC 

TEACHER” 

show you exactly 
how to repair 
OVER 4800 
RADIO MODELS 

FIb Radios Without 
Costly Test 
EquIpmentI 


Get a eenplete PROFESSIONAL 
RADIO SERVICE TRAINING 


At Home Without An 


Instructor 

MODHBN 


Makes the 
hard jobs easy 
to do! 

Trains Too Scientifi¬ 
cally for All Phases of 
Radio- ^cctrbnic Serv- 
iee. 


Ghirardi’s famous ISOO-pago 
RADIO SERVICING Is a complete. l-vol«me 
course in PROFESSIONAL service methods 
of the kind that open dows to big money op¬ 
portunities which only scientifically-trained 
men can grasp. It shows how to avoid gueas- 
work by analyzing radio and electronic 

circuits by professional methods. Explains bow 
all basic types of radio tost instruments work. 
Tells when why, where and exactly how to 
use them. 'Shows how to troubleshoot both 
circuits and complete equipment; how to maico 
repairs and replacements; how to analyze 
components—even how to run a successful 
radio service business of your own. 

Trouble Shooting Instruments 
ana Repair 

MOiyERN RADIO SERVICING' is in¬ 
valuable aa a ’’refresher" course for men al¬ 
ready in the radio service business—and it's 
worth its weight In gbld to service beginners I 
Everi^ing is explained eo clearly it can 
easily ^ understood at home without an in- 
ptructor. 706 clear illustrations and 720 Self- 
Test Review Questions speed up learning. 
Only $6 for the big 4 Ib. book—on our 6-DAY 
MONEY-BACK GUARANTEE. See money- 
saving offer in coupon. 


MONEY SAVING 
SPECIAL OFFER! 

Let Ghirardi’, RADIO TROIJBLESHOOTER’S 
HANDBOOK save you time and money on 
common service jobs. Let his MODERN 
RADIO SEIRVICING train you for professional 
service work of all kinds! Get BOTH big 
books for only $9.50 ($10.50 for¬ 
eign.) See Money-Saving Offer 
in coupon. 


5-DAY MONEY-BACK GUARANTEE 
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Dopt. RC-127, Murray Hill Doolcs. Inc«» 
232 Madison Ave., New York IS, N- Y. 


□ Encloeod flad $.for wWch lond rao the Ohlranll 

loii or □ wnd C.O.D. (no forolim C.O.D.'.) and I wlU W nc* 

DluB a small postal charge trhOT he dcllveri Biy PaoSago. It the doom are 
tlroly satUfactS! them within 5 day*, and you guaraiUee .to refund 

tny monoy. 

a pad 10 PHYSICS COURSE $5 ($5.50 foreign) O 

a modern radio servicing «5 ($5,50 foreign) 

□ RADIO TROUBLESHOOTER'S HANDBOOK $5 ($5.50 foreign) 

□ MONEY-SAVING COMBINATION 0y|R! B(^ 

and Bmdle Troubles hooter's Handbook, cflly $0.50 for the two ($10.60 foreign). 


Namo .. 
Addrosa 


City & Zone 
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SELSYN 

INDICATOR 


TclcKraph keys (New) . .. 


ELECTOMOOE HEATER 

This is a heater 
used to heat the 
trucks of ths 
£CR*299 mobile 
D n i t a — which 
proved hisrhly 
BDccesafnl dur* 

InR the war. Op¬ 
erates from 110 
V. AC or DC. 

1.500 watts. Con¬ 
tains blower 
unit for forced 
air heating 
which can also 
be Used for fan 
durinir warm weather. Thermostatically con¬ 
trolled with motor protect Thermotron. .$29.50 


Selsyn Indicator 
(operates from 16- 
25 V. 60 cy. AC 
supply) 

5" model_;$2.85 

3^ model .«., 2.00 


Power Supply (transformer 110 V.-^O V.) 
(New) .:. ... $4-95 


CARBON 
MICROPHONES 

T . 17 - B 
carbon mi¬ 
crophones 
(h a n d - 
m t k e) 

(New-) 

$1.35 

Headphone Extension Cords..75 


BC-375E GE MOPA 
TRANSMITTER 

with one tanlng onlt, choice * ....$17.50 


TUNING 

UNITS 

TU-^B. TU-GB. 
TU.7B. TU-8B, 
TU-lOB, TU- 
SB. TU-26B 

$2.25 


Antenna tontnR unit BC-300A.....$3.95 

Dynamotor PE-73C .... 4«d5 


HS-8S Hes'tphonea (New).$1.60 

HS-30 Hecd^honoa with cushlona. Low 
impedance . ..2.25 


(HRUI DC POWER SUPPLY 


$S9so 

24-28, V. at 70 
amp.' 2000 W« 
Rasoline enfflne 
Renerator with 
electric starter. 
Power supply 
which can be 
used to op¬ 
erate 24-28 
V, eqnip- 
m e n t, to 
start air¬ 
plane enRines, to charge batteries, as a weld^ 
ing machine, liRhting system, or for an ama- 
trar radio station. Height, 21^'*: Width, 
17%"j Length. 24%" and weight, 115 lbs. 


TELRAD 18-A FREQUENCY 
STANDARD 

Checks signals In the range of 100 Kc. to 45 
Md. wHh a hl-rh degree of accuracy. Self- 
contained power supply for 110, 130, 160, 220, 
and 260 V. 25-60 Cy. AC. Complete with tubes, 
dual crystal, and instruction book. Brand 
new. One of the best boys on OC 

the surplus markets . 


BC-348 COMMUNICATIONS 
RECEIVER $49.50 

6 bands, 200-500 Kc. and 1.5-18 Me. 2 stages 
RP, 3 stages IP, BFO, crystal Biter, manual 
or A VC. Complete with tubes and 24 V. dyna¬ 
motor, These receivers have been thoroughly 
checked in our work-shop and found in excel¬ 
lent condiCon. 

J)C-348. 110 V. AC power supply, including 
simple conversion instructions. Complete with 
tube .. 18.95 


COLLINS AN/ART-13 TRANS¬ 
MITTER 

A eompset. light-weight, modem, high-pow¬ 
ered trancmtftcr. Frequency range 2-18-1 Me. 
on any of Its 11 autotune crystal controlled 
or mastea oscillator channels. December 1946 
*‘Rad‘o News” gives conversion data for con¬ 
verting 24 V. DC operation to 110-V. AC. 
/}| of these arc in exceptionally fine condi¬ 
tion, tested in our labs. Weight, 67 
lbs. (Dynamotor included.) . 


All equipmonf adverflsed herein Is un- 
condifionelly guaranteed to the cus¬ 
tomer's satisfaction .to this extent: Re¬ 
turn any Item advertised within five 
days after delivery for full refund ex¬ 
cept transportation charges (both 
w»yi> 


BEAM ROTATING MOTORS 


Used to rotate your 
beam antenna 
Motor Only, 24.28V. 

$9.95 


«. 4.00 
3.00 
«.91.00 
(Drug- 


Motor with 
ing plates, etc. 


$14.50 


6 V. (In metal carrying case) 

6 V, (New) (Dry-charged) 

2 V, (New) (Dry-charged) . .. 

(Add electrolyte specific gravity 1,$25) 
store) 
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130 W. New York St. 
Indianapolis 4, Ind. 


Unless Otherwise Stated, All of 
This Equipment Is Sold As Uspd 
CASH REQUIRED 
WITH ALL ORDERS 
Orders Shipped F.O.B. Collect 
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RECTIFIER RA-63-A 


Battery 
charger or 
rectifier o r 
power BOp- 
p I y un'ita. 
110 V. €0 cy. 
Inpat: 12 V. 
8 amp. onU 
put. (New) 

$19.75 


BC-221 

FRE- 

QUENCY 

METER 

Covers 125-20,* 
000 Kc. Battery 
or 110 V. AC vi- 
brapack operat¬ 
ed. Beautiful 
equipment. 

$39.95 


ARB (CRV-46151) AIRCRAFT 
RADIO RECEIVER 


6 -tabe. 4 band, 
u p e r-heterodyne 
receiver wi.h 
*iuiit4n dyna- 
motor. De¬ 
signed for 
reception 
of MCW, 

(tone o r 
voice) or 
CW wUh- 
in the fre- 
q u e n c y 
range 195 
Kc, to 9.05 

Me. Wo — ^ 

bought a carload of these in order to sell 
them at this price . $16.50 


generatort:ontrol box 


Contains one 2%" round 0-300 AC voltmeter 
and one 2V^" round 30-0-30 DC ammeter. 
Also ping, switch, relay, condensers and choke 
coll. (New.) 


TWO BAND BC-222 WAUKIE 
TALKIE 


ti 


Westing h o a se 
0-500 Mill'amPs or 
0-10 Miltiampg me¬ 
ters. choice 


$3.50 


SCR-522 Transmitter and Receiver Clos¬ 


ing Out) .....$9.50 

RCA AVT-12A Aircraft Transmitters 

(Closing Out) .3.00 

BC-929-A (Closing Ont) .4.(K) 


SCR-274N Commsnd Set (ARC-5) components 


ADDRESS DEPT. RC-12 


AIRCRAFT SUPPUES 


LANDING 

LIGHTS 

Landing Lights, 
24 V. retractable 
600 watts. 

$3.95 


TUBE 

HEATERS 

Tube Heaters, 
807*8. Can be used 
for variona pur¬ 
poses. 

.75 


SETCHEL-CARL- 
SEN RECEIVER 
BC-1206-C 

24-28 V, DC. Tabes. 8- 
14B7I 1-4R7: 2-8D7; 

195-400KC. Sire. 4** x 4" X 
6 %" wide. 4 lbs. With 
manual (New. In cartons) 


$5.95 


PE-103 GENERATOR 

Pfi-103 Generator. Dynamotor power supply. 
Operates from 6 or 12 V.: delivers 500 V. DC 
at 160 Ma. (Brand New) ... $8.95 


Modulator with dynamotor . 

Receiver. 3-6 Me. (BC-454-A) 
Receiver, 190-550 Kc. (BC-453-A) 
Receiver, 6-9.1 Me. (B(3-455-A) .. 


.84.75 
. 3.80 
, 4.75 
. 3.75* 


Operates 28*38 and 38-52 MC. Ideal for use as 
ten meter field units. Less accessories and 
tu^s. (Uses typo 30 and type 33 tubes) 

Pr'ice .. . ..$19.50 

Battery pack for above unit $5.00 (New) 
Hand set for above unit $5.00 ea, (New) 
Triescoping antennae $2.95 ea. 


a—Sensitive Altimeters .. • . $9.00 

b^-Gyro-horirOns . 7.50 

o->Magnetic Compasses . 6,00 

d—MN-26 Radio Compass (New) .69.50 

SCR-269F Radio Compass (New) .69.50 


MG-149F 

INVERTER 

(H o 1 tser- 
Cabot “ 

Co.) 


r 

$5.00 


Input 24V, DC 36 amps. Output 115 V. 400 
cy. AC, 500 V. A. Output at 90% P.F. 






































7 TELEVISION KIT 


with COMPLETE FM RADIO 



COVERS 
ENTIRE 
FM BAND 
(87.5 TO 
108.5 MC) 


TRANSVISION 7' De Luxe Tekvitiou Kit wHh 
FM Radio Receivei 

r«sy to assemble; no (echnlcAl knowlealffe required. 
IS tubes and picture tube. Folded Dipole Antenna 

and 00 ft lowOoss lead in cable . LIST $i09.00 

7* Standard Telaviilon Kit . LIST $i69.00 

Table Model Cabinets for abo\‘c.LIST $32.So 

10" CONVERSION KIT 

With lO' Eloetroauiic Tubs and Directions. Converts 

any 7* Television Kit to KF* size . LIST $69.00 

Also lO* STANDARD TELEVISION KIT. LIST S239.00 
Table model cabinet LIST S3S.OO 


TRANSVISION 


BrtnUnllr 60 ’ 
larges any T”* 
telarlsloQ d I c * 
ture to eQuivmlont 
picture of 10" 
tcdevlaloii seL 


Has adapter &r* 
rangemcnl for 
TransvlBloo Pan¬ 
ola and cabinets. 
Optically ground 
and pollRhed to 
high accuracy. 
Plastic, glvca 
60% greator light 
tranamlsalon than 
oquUalent glass 
lens. 

LIST.tIO.M 



TRANSVISION 8-TUBE 
FM RADIO RECEIVER 


Covers entire FRA Band (87.S to iOS.S me) 



No teebnieal kno\vledge required for asaemhly. Makei 
an FM Radio Rerelver worth 2 to 3 tlmCN cost of 
kit . . . Mo'^el FM-1 B-tube FM Radio Receiver Kit. 
with 10" Speaker and Tubes . LIST S64.9S 


FM CONVERSION KIT 


enables you to Incorporate a complete FM Radio Into 
your present television receiver.LIST $29.99 


HIGH-FIDEUTY f M TUNERS 


Model FMF-2 . , . 2-lubc Tuner Front End lies*; 

tubes) . LIST S21.6S 

M^'del FMT.O . . . 3>tube Tuner Front End (less 

tubctf) . list 30.7$ 

Model FM-107R. . . . .,3-Tubo IF Ampllflcr Kit (lean 

tubes) . LIST S2I.6$ 

Model rM»107 . . (S*Tube IF Ampllflcr Kit (Icrr 

tubes) . list 41.20 


All prices fair traded ... All prtcea S% higher 
west of the Mississiopi River. 

Sea your local distributor, or for further 
{nformation write to: 

TRANSVISIOH INC. r.: 

$85 North Av«,, New Rochelle* N. Y. 


I 
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FM AND TELEVISION DESIGN 

(Continued from page 38) 


to a double superheterodyne circuit is 
shown in Fig. 7. The unusual feature of 
this circuit is the use of a single oscillator 
(Colpitts) for both mixing operations. 

There are 3 coaxial tuners: ClTl, 
T2C2C3, and C4T3. Cl and T1 tune over 
the 88-108-mc range. They receive the 
input signal and apply it to the grid of 
VI (% 7F8). At the same time VI, using 
C3, C2, and T2, is operating as a Colpitts 
oscillator and generating a voltage 
which mixes with this input signaL For 
a station signal of 100 me.,.the oscillator 
frequency is 47.85 me. The difference 
between these 2 frequencies is 52,15 me, 
and T3 and C4 are resonant to this fre¬ 
quency. The 62.15-mc signal now mixes 
in V2 with the 48.76 me of the oscillator, 
producing a difference frequency of 4.3 
me, and i.f. in this particular receiver. 
The sighal is thus lowered twice to reach 
the final 4.3-mc value. 

RCA Transmission-Line Tuner: A tuner 
using what might be termed a parallel- 
wire transmission line is found in the 
latest RCA television receivers, (See 
Fig. 8.) A television receiver must be 
capable of tuning to each of the 13 tele¬ 
vision channels; so the line is construct¬ 
ed to act as a quarter-wave transmission 



Fig, 9—Permeability tuner used by Zenith, 


insure a sufficiently wide band spread. 

The 10,000-ohm loading resistor is ef¬ 
fective only in channel 9 and all lower 
channels. Above channel 9 the resistor 
is shorted out by the shorting bar. In 
the 4 highest frequency channels, suf¬ 
ficient band spread can be achieved 
without the use of this loading resistor. 

It is obvious that in tuners of this 
type, each coil switched into the cir<:uit 
depends upon the coils which are al¬ 
ready in the circuit ahead of it. Hence, 
in alignment, we start with the highest 
channel and adjust coils progressively 
until the lowest frequency channel is 
reached. In the r.f. amplifier line, ad¬ 
justments can be made only at the be¬ 
ginning of the 7 higher channels and at 
the beginning of the 6 lower channels. 
The same number of adjustments are 
available for the converter line. If the 
circuits are functioning properly, ail of 
the remaining channels will fall into 
line. In the oscillator, adjustments are 
provided for each channel. This is neces¬ 
sary because a single frequency is gen¬ 
erated in each instance and it must be 
accurately set. 

In the tuner of Fig. 8, double triodes 
are used in each r.f. circuit. In the r.f. 
amplifier, the transmission line lead-in 
(Continued on page 71) 



line for each channeL To vary the ef¬ 
fective length of the ^ine, a movable 
shoi'ting bar is used. Adjustable coils 
L25 and L26 provide the correct length 
of line for the highest channel. No. 13. 
Its frequency range is from 210 to 216 
me. For each lower channel,, the shorting 
bar is moved progressively down the 
line. As we insert more inductance into 
the line, the frequency becomes propor¬ 
tionately less. Between channels 6 and 
7 there is a frequency gap of 86 me. 
Channel 6 extends from 82 to 88 me; 
channel^ from 174 to 180 me. Adjust¬ 
able coils Lll and L12 are inserted into 
the line to make the transition between 
these 2 channels. 

The inductances which compose the 
line are of 2 types. From Lll to L26 
inclusive, each coil is a small nonadjust- 
able silver strap between the switch con¬ 
tacts. Each strap is cut to represent a 
6-mc change in frequency. Coils LI to 
LlO inclusive are wound in figure-8 
fashion on fingers protruding from the 
switch wafer. 

Each of the 3 input circuits, the r.f. 
amplifier, the oscillator, and the mixer, 
have the same type of construction. The 
mixer is coupled to the r.f. amplifier 
through CIO, C12, C13 and a single turn 
of link coupling. The coupling is close, 
purposely so, to produce at least a 4.5- 
mc band pass on each of the 13 channels. 
Within the mixer itself, a 10,000-ohm 


resistor is shunted aci-oss the circuit to Fig. 10—AM-FM tuning assembly, two views. 
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BUILD yOUR OWN SIGNAL TRACER 

andSdue!!' 



MODEL CA.I2 Kit 
includes ALL PARTS 
assembled and ready 
for wiring, circuit dia'- 
gram and detailed 
operating data for 
the comfHeted Instru* 
mentf 




We are pleased to announce we have obtained an exclu¬ 
sive franchise to distribute the well known Model CA-12 
Signal Tracer in kit form. The Model CA-12 sells regu¬ 
larly for $34.85r hpre is your opportunity to save $10 
with the added advantage of .complete familiarity of de¬ 
sign and operation made possible when you build your 
own instrument. 

THE MODEL CA-U KIT COMES COMPLETELY, AS- 
SEMBLED. Con be wired in 30 minutes. Components ond 
circuit guoronteed to meet the following: 

FEATURES: 

★ COMPARATIVE INTENSITY OF THE SIGNAL IS READ DIRECTLY ON 
THE METER-EQUALITY OF THE SIGNAL IS HEARD IN'THE SPEAKER. 
★ SIMPLE TO OPERATE—ONLY ONE CONNECTING CABLE—NO 
TUNING CONTROLS. 

★ HIGHLY SENSITIVE—USES AN IMPROVED VACUUM-TUBE 
VOLTMETER CIRCUIT. 

★ TUBE AND RESISTOR CAPACITY NETWORK ARE BUILT INTO 
THE DETECTOR PROBE. 

★ BUILT-IN HIGH GAIN AMPLIFIER—ALNICO V SPEAKER. 

★ COMPLETELY PORTABLE—WEIGHS 8 POUNDS—MEAS¬ 
URES 5y2"x6'/2"x9". 


20% DEPOSIT REQUIRED ON ALL C.O.D. ORDERS 


GENERAL ELECTRONIC DISTRIBUTING 


NAVY CRV-4615 
AIRCRAFT 
RADIO 

Receiver 


INCLUDING 


*16“ 



- Ir, V, ' ^3 


binds. Including broidCist II95-9.0S0 KCl. Circuit 
b six-tube Superheterodyne with mechinkel bind chenge 
0 « remote operjttd eleetricel bind chinge. Remote bend 
ehinge ind tuning controls included. miVing this set rexdfly 
•diptable to mobile him use. lowered Irom sell-contiined 
24 V. DC dyne motor. 

The sets are complete with tubee. mounting 
raeii and remote controta. No cablet. 


ARC-4 TRANSMITTER 

ond RECEIVER 



OperiYes on iny ol its 4 predetermined crystsl controlled 
frequencies in the renje of 140 MC Complete with tubes, 
remote control, junction box. shock mounting-bese ind con¬ 
necting plugs. This unit is tdcil for tmitevr UHF or mobVg 
telephone. Operates from self-conteined 24 V DC dynamo- 
tot. 12 V aviilibic upon request. 




RADIO altimeter APN/t , 

A complete 460 me. radio recerver and transmitter wfilclt 
can be Converted for ham or commercial use. Tubes used 
and included: 4-12SH7. M2SJ7. 2-6H6, .1-VRISO, 2-95S. 
2-9004. Other components such as relays. 24 V dynamotor. 
trantformers. pots, condensers, etc., make thft « buy on 
which you can not to wrong. Complete w ibowo in eiumk- » 
num case 16 'a7 ‘aTVe ^ 

$0^5 


8 



OXYGEN TANKS 


Thoan oxygen tanka, removed from 
aurplua aircraft have a capacity of 
SOO tba. proaawre. Tyt>e D2, with 
complete regulator aasembly. Site 
o* Unk 

FOB tNDPLS. 


$395 


TERMS: CASH WITH ORDER 
Audress Orders, to Dept. B 


AMERICAN SURPLUS 
PRODUCTS CO. 

537 N. CAPITOL AVE. 
INDIANAPOLIS. IND. 



NEW WILURO RECHARGEABLE 
STORAGE BATTERY 

New C Volt bat¬ 
tery taaplll-proot 
clear plastic cose. 
bousM Id mctu 
case for easy 
mounting. Ap¬ 
plicable for a 
wide range of 
uses where bat¬ 
tery power I 0 
needed. Shipped 
dry. Uses Gtond- 
ard battery 
electrolyte avail¬ 
able everywhere. 

Price, each . $4.00 

LoH of Tert .. 3.35 

Without metal case, each . 3-00 

Lots of Ton . 2.85 


Brand New SCR-.625 
MINE DETECTOR 

Attention, Prospectors, Miners, 
Oil Companies, Plumbers, Etc. 
Metallic Objects Only 

Maod by tho Army to detc-t buried mdtatllc 
minea. Ita private utc auggeata the location 
of underground or underwater pipes, eablM 
and ore tearing rock, the location ot metal* 
Ik fragmenta Is acrap materiala, loga, etc., 
and the screening of personnel in plant* 
for carrying ot metallic objects. 

New, completo In original overseas pack¬ 
ing container. Originally sold by War 
AaacU for ssee-oo. 

Tho U. S. Forestry Service has recommend. 
Cd procedure for using the SCR.g25 Mine 
Detector to find concealed metal .In tiVo 
loga and other timber products.. 


$ 


55 


00 
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RADIO .nd ELECTRONIC SUPPLIES for ALL PURPOSES 


RADIO KITS 

All kits have been designed by a reputable radio 
engineer with a backsroand of many years experi¬ 
ence with some of the leadhisr manulacturers in Ui4 
radio industry. The kite contain all the rcijulrcd 
I arts Except wire and solder for their construction 
into an elTiclent working unit comparable with the 
best post-war type of un.ts. The simplified dia¬ 
grams furnished make It possible for any radio 
student experimenter, or amateur to construct these 
kits. 

FIVE TUBE AC-DC SUPERHET KIT: 

Furnished in a brown plastic cabinet of artistic 
design, cabinet size (9"x5''x6'*). Variable condenser 
tuned . with 2 double tune I.F.'s. Tubes used: 
I-12SA7, 1-12SQ7, 1-12SK7, 1-3SZ!>, and^i>> ac 

^-50L6 .PRICED I 

(Including 5 Standard Tubes) 

SIX TUBE 3 WAY PORTABLE KITc 

For operation on 110 volt AC or DC and battery. 
Superheterodyne circuit. Full vision dial. High gain 
loop. Cabinet of Blue Aeroplane doth finish, size 
7'*. Tubes used 1A7, 1H.*>, 3QS, 117Z6 and 

PR?CE .13.75 

Not induding tubes. Extra for kit of Tubes 3.75 

POCKET SIGNAL GENERATOR 

RCP Model 710 Genuine Pocket SionaJ Generator. This 
Instrument cmi be eonvenlently carried In a pocket. moa$- 
iires only 3*6x2%" and weighs 2 lbs. IndtoPensable for on 
the iob service work. With this Instrument you can do a 
fowpl^te a-d aJIfl-Ini) )oh on a broadcast receiver. 

Broadcast band alignment Is provided for by pntcr 
Axed freOuencles of I5C0 KC and 550 KC. JL 

Intermediate frequency alljinment Is provided Q*i 

for by fixed frequencies of 456 and 465 KC. 


THREE TUBE PHONO AMPLIFIER 

An ai^scmbled unit ready for installation using 
tone and volume control and six feet qc 

of rubber cord ...PRICE 

(Not induding Tubes) 

PHONO OSCILLATOR 

Wireless phono oscillator transmits recording 
for crystal pick-ups or voice from carbon mike 
.t„rough radio without wires. Can also be used 
as an intercomm by using P.M. speak- qi- 
er as mike. Price (excluding tubes).. 

TELEVISION-CATHODE RAY HIGH VOLTAGE 
2000 volt D.C. Power Supply 

For an unbelievable low price, we can supply a com¬ 
pletely filtered television or cathode ray 2000 volt D.C. 
Power supply. Why bother with bulky and dangerous 
CO cycle supplies or expensive R.F. l^Pwer supplies when 
you can Purchase a complete 2000 volt D.C. power supply 
(rot a kit), ready to pluO Into the 110 volt A.C. power 
line. The fidiculously low Price has b^en made possible 
by a fortunate purchase of high quatity components. 
These units ore brand new. completely tested and guar¬ 
anteed. Here ere the advantages: 

• Low cost 

o 2000 volts D.C. at I ma. 

• Safe 

• Small sire 

• Completely wired and tested 

• Ready to connect to your television set or other 
equipment 

• Will operate from'110 volts. 25 to 60 cycles. 

PRICE .... $7.95 

At small additional cost, we can furnish these units to 
operate from 110 or 220 volts D.C. lines or 220 volts 
A.C.^sny frequency. Write for quotation, giving us your 
requirements. 


PORTABLE SIGNAL GENERATOR 
Am^y Type 1-198-A 

Frequency range 8-15 me. Fully stabiliaed. 
On readily’ be converted to Broadoaat 
Band or any other frequency range by 
simply changing one coil. Attenuation 
consists of 4 position multiplier switch 
with variable potentiometer. Internal mod¬ 
ulator can be turned off. Manufactured 
by Monarch. Excellently designed, fully 
B.Icidcd. Operates from 110 Cl 1 QCT 
volte $0 cycle Tine .. .. V * • 

A SCIENTIFICALLY DESIGNED 
SCRATCH FILTER 

Resonated at approximately 6000 cycles 
effccHvely reducing objectionable needle 
scratch without altering the' brilliancy of 
reproduction. 

Ontalns a HI-Q SERIES resonated circuit. 
Tested by means of an audio*o cillator and 
an oscilloscope to g've 22% db attenuation 
at 5000 cycles with very low signal loss at 
low frequencies. Attenuation may b? regu¬ 
lated by means of a SPECIAL MINIA¬ 
TURE gain control. 

EASY TO ATTACH 

Just two wires to clip on to the leads 
coming from phone pick up. 

Compact. Price . I .OD 


MAGNETIC RECORD 
CUTTER ond PICKUP 
PRICE $2.95 


All Prices ere 

RADIO DEALERS SUPPLY CO. 

WE SHIP 

h O. B, 

ISS Liberty St. New York, N. Y. 

ANYWHERE 

New York City 

Available, a lorge stock of radio parts, test equipment, etc,, at attractive prices. 

» Write for free catalogue. 

PROMPTLY 


JWAYS^ 



fvtodel S77-A Tube and Set I ester 


SPCCtriCATtOMS 

DC votrsS rjiRCPS 0/a/tS/tSO/60o/tSo6 
volts. lOOO ohms per volt. 

AC Volts .— .3 ranees 0/tS/lS0/600 vOttA. 

OC Current — 3 ranRcs 0/6/60/600 mlltlamp*. 

Output Volts~^/lS/IS0/600 volts. 

Ohmmeter — 4 ranxe* 0/200/20.000 Ohms ano 
0/2/20 meaohms. 

Condenser Checlier^-Oninmeter provides 
last method ot checlilRC Icakace of both 
paper and cicctrotyllc condensers. 

Battery Tester — Tests most commonly 
used dry portable batteries ot 1.5/4.5/ 
a.0/4S/90 volts. Cnxtlsb reading *'!!•■ 
piacc*Cood'* scale. 


TO BE AHEAD 

In Mu^in^ Ueit Cquipment 


'VfiUY ACCURACY 
*^BUY DEPENDABILITY] 
~^B0Y SUPREMEACY 

A$k your nearest SUPREME Jobber for 
a demonstration of Model 599-A Tube 
and Set Tester (above). Model 561-AF 
& RF Oscillator, Mod^ 546-A Oscillo^ 
scope, Model 592 Speed Tester. Ask to 
see the complete line of SUPREME 
equipment. 




Tube Testlni; — Circuit IncorpOratTS 
proven and modcrnlacd emission circuit. 
Checks for short, le.-ikage. and noise 
tests between elements. 

Power Supply—100-133 voits^SO/CO 
cycles. Special voltaRCs and Ire- 
quencles on request. 


SUPREME INSTRUMENTS CORP »t Greenwood, Miss., U.S.A, 


tspoH DaosHmanf. AMERICAN STEEL EXPORT CO. Irte.,^ 

Eipert Depirlneiitt Madison Av.., New York 17, N. Y., U.^.A. 




RADIO^ELECTRONIC PATENT 

(Continued from page 52) 


ated and may be reflected from any target in 
the path. If the reflected power is received dur¬ 
ing an instant when the superregenerator is not 
.oscillnting, there is no effect. However, if the 
pulaea return just before the initiation of the 
pulses from the variable oscillator, they combine 
and cause the latter to start earlier than normal¬ 
ly. The results are: lowered hiss (which is or¬ 
dinarily present in a superregenerator) and a 
reductiem of plate current. Therefore a meter 
in the plate circuit indicates when an *^echo*' is 
being returned. 

To determine distance, the pulse frequen'»y is 
varied for lowest plate meter reading (or mini¬ 
mum hiss). If the frequency is known, the 
distance can be calculated. The pulsed oscillator 
din] may be calibrated directly in terms of this 
distance, cither by experiment or calculation. 


AUTO RADIOS 

Six or seven volts from *a filament 
transformer rated at about 10 amperes 
can be used for testing auto radios if 
they US3 nonsynchronous vibrators in 
the power supply. Remove the vibrator 
and ground one side of the primary 
winding of the power transformer and 
replace the speaker with a PM unit 
Connect the secondary of the filament 
transformer in series with the primary 
of the power transformer! 

Joseph FRiEOEniEffi, 

Worcester, N. Yp 

(This method should not be used for 
prolonged periods since many automo¬ 
bile power transformers are designed to 
operate at almost twice the standard 
line frequencies.— Editor) 
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FM AND TELEVISION DESIGN 

(Continued /rom page U8> 


is terminated in 300 ohms of resistance 
(^h^ two 150-ohm series resistors), its 
cnaracteristic, impedance. T1 prevents 
signals at frequencies lower than the 
television channels from passing 
through the set. It is essentially a sim¬ 
ple high-pass filter. C3 and C4 are small 
neutralizing condensers, designed to 
prevent the tube from oscillating. This 
tendency may arise in the upper tele¬ 
vision channels. Similar condensers are 
not required in the converter because 
here the grid and plate circuits are 
tuned to different frequencies. All 3 
stages operate their tuned circuits in 
push-pull. 

Permeability Coil Tuning: We have cov¬ 
ered every type of tuner but the perme¬ 
ability coil tuner. In this unit, an iron 
core is moved up and down in a coil, with 
a corresponding inductance variation. 
This method of changing frequency has 
recently become popular in standard 
AM broadcast sets and is certain to find 
wide acceptance in the FM receiver. 

The design used in Zenith AM-FM 
sets is shown in Fig. 9. Four parallel 
wires are used to overcome the difficulty 
of obtaining by using a single wire, 
the neerssary inductance change (and 
hence frequency change) for a complete 
travel of the core within the distance 
allotted to it on the dial. If we take a 
coil formed by using a singh strand of 
wire £^nd increase the width of that 
wire, we find that for a given change in 
core displacement, a greater tuning va¬ 
riation is obtained. A similar result may 
be achieved by winding the coil with 
parallel wires. 

Another unusual constructional fea¬ 
ture of the coil is the uneven spacing of 
the turns. If the winding is made uni¬ 
form in pitch, the tuning curve for the 
permeability unit is found not to be 
linear. The nonlinear slope at each end 
occurs because the incremental induct¬ 
ance variation is maximum when the 
leading edge of the coil core is in the 
center of the coil and minimum at the 
start or finish of the core travel. To 
straighten out the curvature at the ends 
of the characteristic, the coil turns are 
bunched at the ends and spread out in 
the center. The inductance variation 
with core movement is thereby increased 
at each end and decreased at the center. 
To further insure that the tuning curve 
will be linear, the coil and core lengths 
are made longer than necessary and 
only part of the complete tuning curve 
is used. The core, with this construction, 
is never out of the coil turns. 

Any difference in tracking is compen¬ 
sated for by a single initial advance or 
retraction of the iron core of each coil. 

A photograph of the entire assembly 
is shown in Fig. 10. The standard AM 
broadcast frequencies are tuned by the 
conventional ganged condenser. For the 
FM portion of the set, the antenna,, 
mixer, and oscillator coils are mounted 
on a bracket fastened to the side of the 
gang condenser. 


TRAIN FOR GOOD PAY IN A 
FIELD THAT ISN’T CROWDED! 

Newi, Different! Easy to Understand! 
Opportunities Everywhere! 



This Bit Training Course Cook Teaches 
You Every Step of the Work ... for 
only $5 complete 

Get where the real profits are—in Electric Motor Repair I 
There are more motors than any other type of electrical 
equipment. Good repair men are scarce and well paid. Now, 
for the first time in modern training history, you can learn 
this work at home, QUICKLY, in spare time, for only $5. 
ELECTRIC MOTOR REPAIR, the big new 570-page train¬ 
ing course book, is especially written for beginners. No 
previous experience needed. Start training now for better 
pay and big opportunities in a field that isn’t crowded. 

Based on this big book alone, you can 
TRAIN FOR PROMPT, PROFITABLE SERVICE 
PRACTICALLY ANY MOTOR IN COMMON USEl 



570 PAGES... 
OVER 900 
ILLUSTRATIONS 




ELECTRIC MOTOR REPAIR BOOK teaches 
you the work from the very bcffinninK. Over 
900 specially prepared diagrams aod pictures 
make your trainins oairler and TWICE AS 
FAST. You learn every step of the work from 
motor trouble diagnosing to repair—from simple 
motor cleoning and adjustments to complete 
rewinding. Covers every type of niotor in com¬ 
mon use and BOTH mechanical and electrical 
motor Control systems. Quick reference guides 
show exactly how to handle speciOc jobs. When 
a certain type of motor comes in for repairs, 
just look it up. The book shows exactly what 
to do. exactly how to do it. Duo-SPiral Binding 
divides book into 2 sections so text and re- 
la^ illustrations can be studied together. 

"BORROW” IT AT OUR RISK! 

rLJXTTRIC ■ MOTOR RETAin I» the ideal. 
easy-to-underaUnd book for boslnnera. Buo- 
deeda of motor repair shops use U for train¬ 
ing new helpers and for dnlly use si tho benrh. 
8tmd coupon today! Pracilcc from Electric 
Motor Repair for 6 full dtys. If not more than 
satisfied—If you're not fully convlocod that, at 
last, hera la the ideal traliiliiK for YOU, just 
send the book back. Evory cent of your money 
will b« clicerfully refunded AND NO QUES¬ 
TIONS ASICEDi 



Deot. nc-t27. Murray Hill Books.. Ine., 

232 Madison Avo.. New YoMt 16. N. Y. 

O Pcnd me a copy of “ELECTRIC MOTOR REPATO** for which I enclose 19 
(ir,.SO forclgnl: or □ send book C.O.D. for this amount Mo foreign C.O.D.’a) 
and I wilt pay poeimnn 69 plus postal Chargos when ho deUvera '"'It to me. Xf 
book Is not aaUsfoeicry for any reason. I’ll rotum It within S days and you 
iTunrantce to refund my $5, 

NAME . .. . . ^... 

ADDRKS9 . 

CITY ZONE .. . .......STATE, 




TE. ........ ^ 
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na IN (OiffON AND MAH fOOAV 01 JUST 
*®®**’* ON»«^osTuio 

MIDWEST RADIO CORPORATION ’ ] 

0*Pt. •••>•♦ 909 trag# w y, A. OM« • 

r«w mn» FRU 1?4A | 

NAMI . j 

fTRItT...... . 1 


..10Nt....StAtf . 



*High Fidelity 
Wide Dispersion 
Low Cost 


It*« tli«^ new UNIVERSITY Tweeteri Bw 
tends the nnge of any cone speaker to 
15,000 cycles. Install it in your preseot 
equipment by merely attaching two ^rirei 
to the voice coil tcnntnals-of the existing 
speaker, without creating any electrical un« 
balance. Simply connect, listen and cnioy* 
Twin units provide 100* horizontal and 50* 
vertical dispersion. Three models to choose 
from^^walnut cabinet and single or 

dual unmounted types. Priced fram ^0.00. 
Write today for complete detaila to UNI* 
VBRSITY LOUDSPEAKERS, INC,, 80 
South Kcfisico Avcour, White Plains, N.\^ 



SELLING A RADIO 

By JACK KING 


W HEN the prospective purchaser of 
a radio receiver enters the store he 
has an idea of the kind of set he wants. 
In most cases that idea is vague and 
general. His mind is not made up. The 
salesman’s business is to sell him a radio 
of a type that will satisfy his needs and 
will make him a regular customer for 
other electrical equipment. 

The first consideration with most peo¬ 
ple is price. More fortunate people may 
be interested first in quality and second 
in cost, but they also expect to get full 
value for every dollar spent Select¬ 
ing a good radio from among the man^ 
types and brands available is not for 
the non-technical and inexperienced 
customer. 

The price-minded customer is well 
aware that price is generally a clue to 
quality. Both radio dealer and customer 
have beer^ beset with low-priced radios 
which offer aurora boreajis dials, auto¬ 
matic frequency control, silent a.v.c,, a 
battery of loudspeakers, and multicol¬ 
ored pilot lights. Faced with such an ar¬ 
ray of talking points, the wise salesman 
will do well to point out that, of several 
sets at the same price levelj the one with 
fewer special features isdikely to be a 
better buy. Common sense indicates that 
costs must rise as the number of gadgets 
is increased. Flimsy soldering, hasty as¬ 
sembling, and decrease in the quality of 
individual components may be expected 
in the elaborate set which sells at a bar¬ 


gain price. There is absolutely no per¬ 
centage in handling these sets, for l^e 
kickbacks and ill will engendered by fre¬ 
quent breakdowns and poor operation 
will more than eat up any profit gained 
in the original sale. 

After price, the customer usually has 
in mind a generalized picture of the type 
of set desired—whether plastic or wood 
table model, console or combination. 
Women especially are impressed with 
appearance and styling. They want the 
radio .to fit harmoniously into its sur¬ 
roundings. They may be shopping for a 
receiver for Junior’s or the maid’s room, 
living room, or kitchen. 

In some cases the woman of the house 
may be looking for a piece of furniture 
in which the radio—though important— 
is of secondary significance to her. To 
the technician used to thinking of a radio 
as a chassis this may seem illogical. 
Actually it is good sense. She is think¬ 
ing of a room as a whole and of the room 
as part of the home picture, and seeking 
to integrate into that'picture a new ele¬ 
ment—^the radio receiver in its cabinet. 
A console radio may be one of the most 
important features in a living room, and 
if well and suitably styled will add 
greatly to the room’s appearance,. 

If the purchaser is a music lover, the 
salesman has an opportunity to sell a 
receiver priced in the higher range, par¬ 
ticularly an FM set. For adequate repro¬ 
duction a large speaker or combination 
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of speakers, with adequate biiffling, is a 
necessity. Fortunately, the music lover 
is quick to recognize even small differ¬ 
ences of quality, and equally quick to see 
the advantage of paying more lor a 
radio that will give him the quality he 
wants. 

Few prospective buyers tejce the 
trouble to look inside radio cabinets.. If 
a chassis is well made and of good size, 
w^th the parts not crowded and jammed 
together, it is worth the salesman's 
while to call that fact to the customer's 
attention. Such a chassis speaks of 
quality and workmanship and the cus> 
tomer is usually quick to see the point. 

The man of the house is usually more 
technically minded than his wife^ sister, 
•or mother. He is the one who Will be in¬ 
terested in such items as chassis con¬ 
struction. He may also be the victim of 
the gadgeteer. While many people like, 
auch conveiiionces as push-button tun¬ 
ing, it is well to point out that such 
tuning adds to the cost of a receiver. In 
an automobile set, the additional cost is 
well justihed, since the push-buttons 
permit tuning without taking too much 
of the driver's attention away from the 
all-important job of handling the car. 
There is no such problem in the home, 
and push-buttons are * simply a con¬ 
venience. 

The demand for automatic record 
players is a mystery to the average 
radioman. It is no grreat task to change 
a record, but to avoid that task the own¬ 
er of a record player is willing to trust 
his fine records to an automatic unit; 
which too often goes berserk and starts 
destroying them. He is willing also to 
pay the increased maintenance costs and 
tolerate the loss of service during the 
periods when his player is in the repair 
shop. The radio dealer can do little to 
change human nature, but if any manu¬ 
facturer shovld eliminate the changer 
and substitute a-one-record type of 
player, the salesman should assist him 
by pointing out its simplicity and rug¬ 
gedness of construction as well as the 
freedom from the annoyance and cost of 
excessive maintenance. 

Cost is tied in with the pickup used in 
record changers. The crystal is light and 
cheap, but is subject to mechanical 
shocks during operation and is relative¬ 
ly fragile and delicate. More ruggedness 
and much better quality are claimed for 
many of the new pickups. Some of these 
are magnetic and others are based on 
various principles. As they are new,- the 
radioman will have to use good sense 
and theory as well as drawing on such 
experience as he gains with these pick¬ 
ups when making, recommendations to 
customers. 

There is little point in recommending 
a receiver with short wave to the aver¬ 
age customer, as most people are not in¬ 
terested as soon as they find that the 
quality of short-wave reception is not 
equal to that from a good local. This is 
not true of certain classes of buyers. 
Some people who have short-wave bands 
on their receivers become short-wave 
fans. They may then become good pros¬ 
pects for communications receivers. 
Many people of foreign extraction are 
(C<mtmued on page 76) 



Make YOUR SHOP a 
modern, profitable 

SERVICE LABORATORY 

Two things — and only two things — spell success or failure 
in radio serviting today. One is knowledge and skill. The 
second is instruments. McMURDO SILVER brings you the 
Laboratory Caliber Electronic Test Instruments which turn 
your shop into a modern service laboratory. Simple instructions 
niake them easy to use. They are proved by thousands upon 
thousands of users. Compare value and prices and LCETI will 
be your selection, too. 

MODEL 906 FM/AM SIGNAL GENERATOII; The bo»Ie need for AM. FM. and fele- 
^ viilon servicing, 8 ranges calibroted —1% occurofe, 90 he. thro 210 me. 0*100% 
vorlable 400 AM; 0*500 kc. vorioble FM sweep built-in. Metered mkrovlts; variable 
0*1 volt Stroys lower than $500 laboratory generators. Only $99,50 net. 

"VOMAX" UNIVERSAL V.T.VJA.: The Overwhelming choice of experts. 51 ranges, 
d.c., I.f., r.f.. current, db,, and resistance. Visual signol tracing to 500-me,. 

New 5" pencil-thin ffexibfe r.f. probe. Only $59^15 net. 

MODEL 904 CONDENSER/RESISTANCE TESTER: Measures accurately % mmfd. thru 
1.000 mfd.; 5^i^4hru 1,000 meg^ . Internal 0*500 V. vorioble d.c. polarizing volt¬ 
age. Measures condensers with roted d.c. volts opplied. Only $49.90 jnet. 

MODEL 905 "SPARX*' SIGNAL TRACER; Time-saving visuol end audible signal 
tracing; olso tests phono pickups, microphones, speokers, PA omplifiers. Is yOur 
shop test-speaker, too. 20"^ thru 200 me.; PM speoker; moins-insuloted tronsformer 
power supply. Only $39 90 net. 


^SEND FOR COMP.IETE CATALOG. See these, and Silver, com¬ 
munication' transmitters, receivers, "Micromatch/' Xtal-con- 
trplled VFO, :p.retuned fre<quenicy multiplier,at your, jobber. 


OVER 36 YEARS OF RADIO ENGINEERING ACHIEVEMENT 

EXECUTIVE OFFICES: i 240 MAIN ST,. HARTFORD 3. CONN 
FACTORY OFFICE: 1249 MAIN ST,. HARTFORD 3, CONN. 
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GIVE lOURSElF THE FINEST. . . 


TEST EQUIPMENT IN STOCK 
Meissner 
McMurdo Silver 
Special Products Co. 

^ Industrial Equipment 
Cornell* Dubiter 
Covtwiso Electronic 

Walter Ashe offers you EXTRA Special Deals 
On Top Condition—Blightly used Test Equip¬ 
ment at savings that will amaze you! Tell 
UB your requirements and we'll quote you 
on the deal of your choice of good-aa-new 
merchandise now in stock. As always . - 
a wide selection available. 



when Walter Aahe’« h’ «^o* * * specially 

In nlL Eou7'‘“"* 

»B«Ii really impo^nt '‘*"*“* “«"* 

.vaU yoars^if 

•Imply indicate your ®PP*rtnnl»y 

■"•nt In atock at Walter A?li •Bnlp- 

jmn have to trade. WeTl “* 

offer that’, .ore to diZt «« 

or Phone today. Wi«. write 


SURPLUS HEADPHONES 

TYPE HS-IGA ARMY SUR- 
PLUS phones. Canvas Web 
headband and long standard 
type cord. Packed in originEil 
overseas shipping boxes. 
Shpg. Wt. 3 lbs. 

ONLY. 51.^7 


r/MB PAYMENTS AVAtLABlB 



FILTER CONDlENgER 

3 MFD, 'X 440 VAC Wter condenBcr, Oood for^ 
at least 1500 VDC. “ 

Shpg. Wt. 3 IbH. .... 


$1.50 


$.B. CARBON HANOMIKE 

Regular T-J7B SURPLUS carbon mikes as used by the 
AIR FORCES during tho WAR. 300 ohm. with push- 
tO'talk switch, cord and plug. Brand New In original 
over-seas-shipping boxes. 

Shpg. Wt. 3 lbs. ONLY ... 5^0® 


35c 


PC-103 DYNAMOTOR 

WAITER ASHE Still has thaf Ideal power 
supply for your emergency set-up or mobile 
rig, Biand new In original werseaa ahlpplng 
crates, genuine SURPLUS PE-103 DYNA- 
MOTORS that deliver 500 Volts D.C. at 160 
Ma. with either 6 or 12 volt D.C. Input, Gel 
yours while the fast dwindling SURPLUS sup¬ 
ply lasts. SbPO. Wt. 81 lbs. CO OC 

ONLY . 


THROAT MIKES 

200 ohm CARBON. BR.\XD NEW„ 

ONLY . 

FLOOR MIKE STAND 

Black heavy base and 2 section black and alumlnuia 
lube. Extends to OCT. The purenaso of a manufacturer's 
cloeeout enables ua to offer these $6.54 value C3 QC 

mike Btanda for ONLY ... 

Shpfl. Wt. 13 lb*. 

OUAL FILAMENT XFORMER 
Two 5 vote Windings at 5.25 Amps each and Cl 
115 VAO PrL Shpg. Wt. 9 lbs. 


1 


IMPORTANT REMINDER! / 

Plaea your order NOW for the 1946 Issue, of 
ARRL *'RAOIO AMATEURS HANDBOOK** and 
EDITORS ANO ENGINEERS *‘RADIO HANDBOOK” 


1 


eoMi 


“DO YOUR XMAS SHOPPING EARLY' 

K To njakc sure of pre-Chrlsimas delivery placo your order, 
^ now! Uespita tho holiday rush Walter Ashe trill continue 
u to shin the same day . . . often the same hour . 

^ following receipt of your order! 




RADIO CO. 

1125 PINE ST.-ST. LOUIS 1, MO. 


. . AND SOONfff 
THAN YOU THINfCI 

The' new. bigger, better 
Walter Ashe Catalog, fea* 
luring ail that’s new and 
best In Radio and Elec¬ 
tronics. For “priority” de- 
l:very on your free copy ask 
to have your name placed on 
our mailing llsL 
ALL PRICES P.O.B. ST. LOUIS 


REMEMBER your trade-in's worth more 
at tho Walter A^he store. Bo get Walter 
Ashe’.s offer before you mako that trade. 


W0JWD W0WTM W0PGI W0ULH 
I W9NRF W0QDF W0IYD W0KES 


PRDER NOW 


'fi 


AVAILABLE AT ONLY 25« 


AMPLIFIER CORP. of AMERICA 


3SIB-10 Broadway xNew York 10, N.Y, 




RADIO PILOTED 
OCEAN FLIGHT 

•(Coniinwed from page 23) 


An 11-ounce printed-circuit Citizens 
Radio is being readied for the market. 


This is wrong. In the All-Weather 
plane the flight control is completely 
within the plane and its only outside 
collaborator is the radio beam on which 
it is homing. 

The trans-Atlantic flight last Septem¬ 
ber was not the first major pilotless 
flight accomplished by the All-Weather 
C-64. In January 1947 it flew from New 
York to Wilmington, Ohio, and the fol¬ 
lowing June it flew from Long Beach, 
California, back to its home base at 
Wilmington which is also the head- 


barters c/ USAF’s All-Weather Fly¬ 
ing Center. 

The Automatic Flight is accomplished 
in 12 successive phases. The 1st is tlie 
pre-takeoff during which the plane is 
manually aligned with the runway. Sec¬ 
ond is the takeoff and the first phase 
under automatic control. When the air¬ 
craft reaches an altitude of 60 feet, 
phase 3 sets in automatically and the 
landing gear is retracted. This phase 
holds until an altitude of 1,000 feet is 
reached when the 4th phase takes over, 
automatically retracting the flaps. This 
phase continues until the plane reaches 
the previously determined cruise alti¬ 
tude. 

The next 4 phases are navigational, 
during which the aircraft flies a ground 
course based on directional information 
from radio stations, magnetic lines of 
force of tW earth and the air miles 
computer. In the trans-Atlantic flight 
there were two relay surface ships at 
sea on which the plane homed. After 
passing the second ship, the beam at 
Brise Norton brought the plane to its 
destination. 

The 9th phase is the beginning of the 
descent to landing at destination, drop¬ 
ping to approach altitude over a pre¬ 
selected radio station (in this case the 
radio station at Brise Norton). The lOtb 
phase becomes operative after the plane 
has descended below a 2,000 foot alti¬ 
tude. The flaps are dropped and landing 
gear lowered. Phase 11 occurs when the 
plane reaches the glide path and begins 
the final approach on localizer direction¬ 
al beam and glide path beam. The flight 
is concluded with phase 12 as the air¬ 
craft touches down on the runway and 
the brakes are activated. 

Of all the steps in automatic flight, 
the application of brakes on landing is 
the only operation not electronically 
guided. They are applied by purely 
automatic but mechanical means. As the 
wheels touch the runway a mechanical 
process takes' over, which gradually and 
effectively slows down and stops the 
plane. The stimulus for this operation 
comes from the momentum of the 
wheels as they start revolving on con¬ 
tact with the runway. 

The brain for automatic flight is 
called the master sequence selector. It 
is located in the main cabin and is pow¬ 
ered by an auxiliary gasoline generator. 
Navigation is controlled by 2 mileage 
counters and magnetic heading selec¬ 
tors.* These instruments control the 
flight until the plane clicks off the pre¬ 
set number of miles on the predeter¬ 
mined heading. Pinal descent is at 
present geared to the^AAF Instrument 
Low-Approach System (SCS-fll localiz¬ 
er and glide path). 

The master sequence selector is used 
in conjunction with the A-12 Automatic 
Pilot and is essentially a coordinated 
system of aircraft cdntrols whose func¬ 
tions are pre-set much in the same man¬ 
ner as a calculating machine. Various 
mathematical operations are set in the 
m^hine, then the total button is pressed 
and the answer is given accurately. 
Similarly all flight data is fed into the 
brain a button is pushed and the desti¬ 
nation is reached safely despite the 
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most hazardous weather conditions. 

Through the ingenuity of the U, S. 
Air Force it is conceivable that one 
day you can sit in your own private 
plane and instead of being confronted 
with a maze of dials and controls, to 
face a set of buttons marked, ‘‘New 
York,” “Chicago,” “Rochester,” or 
“Philadelphia” ... just as your push¬ 
button radio is marked. Press the but¬ 
ton marked “Rochester” and you take 
off, fly to, and land there without touch¬ 
ing a control, looking at a navigational 
chart or worrying about the weather. 
All the intricate operations of flying 
will be fed into the automatic flight con¬ 
troller before you take off. Indicative of 
the universal application of this device, 
is the fact that any broadcast station 
can be used as a homing beam. 

Acec^ding to Colonel Kelsey, “new 
doors ere now open, to aeronautical 
progress and toward practical and sane 
flying, regardless Sf weather, since the 
functioning of equipment is unaffected 
by outside weather conditions. It now 
becomes possible through radio and 
electronics to sot up a flight at any 
point, over any route. This can be done 
simply by pre-selecting settings of auto¬ 
matic components.” 

Automatic Flight is just one of the 
many radio-electronic projects of the 
peacetime Air Force, directed at making 
all flying—civilian and military—safer 
and more economical. In this fascinating 
sphere of activities, hundreds of young 
men each month are taking advantage 
of the career opportunities in radio and 
electronics offered by the United States 
Air Porcje. 


""SUPER-R" FM RECEIVER 

(Continued from page 36) 


When the set has been built and wir¬ 
ing chocked, it should be turned on and 
allowed to warm up. As the regeneration 
control is turned up, a loud “hiss” 
should be heard. When a station^ is tuned 
in, the hiss disappears. 

You will find that the best reception 
is obtained when a very slight amount 
of hiss is allowed to remain in the back- 
grround. If no hiss is heard when the set 
is not tuned to a station, the set is not 
operating properly. Check the wiring. 

If CS is not the proper value, the hiss 
will sound like a hum, feedback, or roar; 
and the value should be varied till best 
results are obtained. 

No external ground of any kind may 
be used with the set under any circum¬ 
stances. If you must experiment, con¬ 
nect the ground through a 60-M4if con¬ 
denser. 

The set is easy to build and make 
work. Be sure the coil-condenser com¬ 
bination, (L and Cl) “hit the band.” 
Check with a wave-meter if necessary. 

Quality of reproduction will not stand 
comparison with that of receivers which 
use a discriminator and which do not 
superregenerate. It does serve as an 
excellent stopgap receiver for use in 
areas with an FM broadcaster and few 
or no FM receivers, as it is much easier 
and cheaper to construct than a tuner 
with a standard FM circuit. 


METROPOLITAN 


is the ^ largest specialized testing instru- 
ment house in the country. We carry approximately 5,000 testing instruments, 
in stock, of all nationally advertised brands. The items listed below are 
only a few selected models offered at specially attractive prices in order 
to meet the present day demand for good merehandise, at fair prices. All 
units factory guaranteed for one year and available for immediate delivery 
from stock. 



The New 
Model B-45 

BATTERY 

OPERATED 

SICNU 

GENERATOI 


for scrvicingr AM. FM and Television Receiv¬ 
ers. R.F. frequencies from 160 Kilocycles to 
50 Megacycles (160 Kc. to 12.5 Me, on Funda¬ 
mentals ^nd from 11 Me. to 50 Me. on 
monies). Complete with C 
shielded test lead. Belf.€on- 
tained batteries and instruc¬ 
tions. 


Me. on Har- 

Ml I NET 


The Model 6S9-IF 

WESTON OHMMETER 

A convenient, pocket size ohmmeter for check¬ 
ing circui ts by the resistance and continuity 
method. The energy for 
the resistance reading is 
supplied by a self-con¬ 
tained 1.5 volt No. 2 stand¬ 
ard large flashlight cell. 
Built to meet U.S. Army 
Requirements for Accur¬ 
acy and Durability! 

This Ohmmeter also has a 
_ double range 0-10 and 0- 
1000 ohms for the ac¬ 
curate measurement of 
low resistance values. 


Model 689-IF comes com¬ 
plete with operating in¬ 
struction. t^t leads and 
LEATHER CARRYING 
CASE. 

List price $26.50^ 

Oar Price 



'>$‘1^85 



The New Model 111 

AC DC QUALITY KULTITESTER 

A new pocket-9i2e volt- 
ohm-roilllammeter with 
featnres never before 
available in an Instm- 
ment of this sise and 
price. 

D.C. Voltmeter: 0-5-50-250- 
500-2500 volte. A.C. Volt- 
meter: O-lMOO-500-1000 
volts. Oetpat Voltmeter: 0- 
10-100-500-1000 volts. OX. 
MillUmmeter: 0-1-10-100 
rainismpores. D.C. Amperes: 
0-1-10 amperes. Ohmmeter: 
P-SOO-IOO.OOO ohms: 0-1 
mceohm. Decibel Meter: —8 
to -f65 db. The scale Is calibrated for line of $00 
onma impeeance. For otner impoaaacee correction 
chart* are supplied. 

Model ItlP. In portable case (not illuetrated) Ineiud- 
tns teattng leads and complete In- oc 

ftructions . . . . . ^Icf.oO 

Model IIIA. open face, as shown, fiC 

plate with instructions . I 0,0^ , 



The New Universal 

COMBINATION TEST SPEAKER 



A new cembirsti6a.te*C speaker plus retlitx tubstitnter 
piits condenser substltutor 
plus resistor tester 
Plus condenser tester 
plus output meter 

A MUST FOR EVERY RADIO 
SERVICE MAN AND ENGINEER 

No need to carry the Bpeaker to your shop In 
servicing any radio from the small midget to 
the most elaborate oonsole. Any output tube or 
tubes can be matched simply by rotating input 
switch to listed tube and rotate field switch 
for proper impedance and proceed with testing. 
External voice coil connection permits testing 
of set-speaker to determine if output tresis- 
former is open or shorted. Field impedances 
500, 1000. 1500 and 2500 ohms at 175 Ma. 

This unit comes housed in a rugged, 
battle-ship-gray, craekle-flnished steel la A 

cabinet, complete with operating in* vU 

structlons. size 7*11 i'xy*. operates on mm 
110 V. AC, 60 eye. ^ | NET 


Model 570 PREMIER 
Band Spread DIM 

SIGNAL 
GENERATOR 

AIR TRIMMERS ON 
all BAN08 
TR'PLE COPPER 
PLATED SHIELDING 
EFFECTIVE LINE 
FILTER 
Pure 400 cycle 
modulatlen 

(lesc than 6% distor¬ 
tion) 

Range 75K0-50MC on fundamental, and 50-150MC on 
3rd harmcmic. utoful far aUgolng FM and TelovlMoQ 
llecclvera. 

Accuraor better than 1%. A-C—116 volts, OO-OO cydee. 
Overall CCA 7C 

Complele w.th eo-aaM edWe 

and operating insimatioas^ NET 



SPECIAL VALUE! 

National Union 5-BPl Picture and Oscillo¬ 
scope Tube—Brand New, 

Guaranteed—Reg. !is* price 
$24.75. Our SPECIAL Price. 


175 


NET 


ORDERS FILLED SAME DAY RECEIVED! 


TERMS: 20% Deposit, Balance C-O-D, Or Full Payment with Ordkr* 
SEND FOR FREE CATALOG 

Inqvire about amazingly high allowance for yoar osed Teat BqnipmaiL 
Write for information about New Metro Time Payment Plan, 

*We repair ail types of Testing Eqoipment. 




ELECTRONIC & INSTRUMENT CO. 


D.EPT. RC-12, 42 WARREN STREET NEW YORK 7, N. Y., U. t A. 
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The (liMier To your Gift Problem 


GIVE ALL 10 BOOKS 


RADIO-CRAFT 

LIBRARY SERIES 


Complete 
Set of 
10 Books 
$5.00 

♦ 

Individual 
volumes 
50c each 


Instead of the usual neckties and socks, give him 
something really different this Christmas—^not 
only useful but something that he had his heart 
set on buying ''some day.” 

What better fits this description than the com¬ 
plete RADIO-CRAFT LIBRARY SERIES con- 
staining 10 practical technical books, each dealing 
with different phases of radio construction, test¬ 
ing and servicing. The books are profusely illus¬ 
trated, printed in readable type and bound in 
handsome modern covers. 

The man who receives this gift of the RADIO¬ 
CRAFT LIBRARY from* you will thank you this 
Christmas and countless Christmases to come for 
giving him the means to a sound radio education 
and increased earning power. 


SEE YOUR RADIO PARTS DEALER^ IF HE CANT SUPPLY YOU 


MAIL THIS COUPON 


RAOCRAFT PUBLICATIONS. Dept 127 
2« West Broadway. Pfbw York 7. N. Y. 

Send me the TOlumcs <50o each, poetDal4) efeeAed. My radio dealer J« unibl© to supply. 
I ©Ddese % ... . .*.. 


KINKS 
CUTS 

_L 

L if 

ID ANSWERS 


[fU AND 

Latent- 


O NO. 2ft-flANDY 
8RQRT 

□ NO. aO—UNUSUAl. 

ED- 

□ NO/ 3l-« A _ _ _ _ 

AND AjJSWERS 

□ NO. 32—ADVANCED S E R V 

ICE TECHNigUE 


□ ALL 10 BOOKS $5.00 

a NO. Sa-AMTUriER BUILD¬ 
ER'S OUIDB 

□ NO. 34—RADIO - ELECTRONIC 
CIRCUITS 

O NO. 3fi—AMATEUR RADIO 

BUILDER'S GUIDE 
O NO. 30-RADI0 TEST INSTRU¬ 
MENTS 


ING 

□ NO. 3B—HOW TO BtnLD RADIO 
RECEIVERS 


Name.... 
Dealer's Name. 


..... Addresa... 
<ri1nt Clearly) 


SELLING A RADIO 

(CorUinued from page 73) 

interested in hearing broadcasts from 
their native country, and to them the 
short-wave band is often a most im¬ 
portant one. 

Tone controls help to get better 
quality or at least make the radio sound 
more pleasant. The presence or lack of 
one always should be pointed out to a 
customer. 

In cities where electrical interference 
makes AM reception very noisy, FM is 
a boon and a blessing. A good FM set 
will of course cost more than a good AM 
receiver, but is well worth the difference 
in price because of the better quality 
achieved not only by FM^s greater tone 
range but by the reduction of noise and 
static which often spoils AM programs. 

Television may be a luxury for some 
time in the future for all but those of 
higher-than-average incomes. But don^t 
shy away from the possibility of a sale 
for that reason! More than one televi¬ 
sion set has been sold to a buyer whose 
income would not seem to warrant it. 
Some people are very much interested in 
the new form of entertainment and are 
willing to scrape and save to have a re¬ 
ceiver. Others with large famflies feel 
that the set is well worth its .cost be¬ 
cause it provides home entertainment 
for the children, and part of the cost is 
returned in reduced expenses for movies 
and other forms of outside amusements. 



r 

I THE 
I 

f 




The Lightweight Portoble 
Thot Ploys Anywherel 


— 

RADIO I 
I 


F E A T U R E S 

* 4** PH AJnico Speaker. 

* Fingertip control of gtatlon 
and Toliune. > 

* Poor miniature tubes. 

* Sire; x x 3". 

* Weight: Only 4 lbs. 

* l.«atherette bound. 

Here's tfie Idsal (lift for Xmas 
... the Ideal radio for overybody. 

Bend $3.50 with order. BalMOS 


GENERAL RESEARCH 
LABORATORIES 

222 SL Marks Avenue 
Brooklyn, New York 
DEALER'S inquiries INVITED 


a 
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'KILOVOLTfR 


f f OIC 

YcutL 

TtitvisioN Powfn Supply 

GIVE HIM (OR EVEN YOURSELF) ONE FOR CHRISTMAS 


4000-6000 Volta D.C, 
Filtered & Shielded 
♦IT’S SAFE, No 
60 cycle a.c. means 
no dangerous hi^h ca- 
T^ncity condensers. 


♦Does a PERFECT 
JOB with the 7GP4: 
the new, brighter 
7JP4: the iu«t out 
10 "' electrostatlo 
tubes, 

*Guaranteed 3 
months. 


•ECONOMICAL. Com¬ 
pare cost of transformer, 
filter condensers, recti¬ 
fier and insulation. 


$17.95 


C. B. MFC. CO. 

412 W. 37 St.. N.y. I.S. 


Here are some typical 
Lafayette Bargains 

Phono and Amplifier Case 

Handsome airplane 
luggage type case, 
llghiweight and 
sturdy. Wifi hold 
phonos built to play 
10 or 12-inch rec¬ 
ords, with space for 
6"' spkr. and amp. 
circuit. 13 X 14*^ mtg. 
panel. 19 x 13% x 7 I/ 2 '' overall. 8 lbs. 

XI9444 Your Coat) Only . $6*95 

10 for .•. $55,00 

TRUTEST 67^ Volt Battery 

A powerful miniature 
battery for porta¬ 
ble radios, hearing aids, 
etc. Can be used in 
place of similar Bur> 
gess, Minimax, RCA, 
etc., batteries. 

2-ll/f6x iy8x3-ll/l6'' 

1 1/2 lbs. 

XPS737 .Sl-29 


I e7>iVOLt 


Sensational Tube Values 


872A. .$1.79 

et 8020 .. 3.« 

Eim.c 15 E.. 1.95 

327 A. 2.95 

VT.I27 A.;.2.95 

7BP7.-.3.95 

954 . 49 


VERIFIED SPEAKERS 

**They Glorify the ToneT 

WRIGHT 

2234 University Avenue St. Paul 4, Minnesota 


RADIO WIRE TELEVISION. INC. 

too SIXTH AVENUE, NEW YORK 13. N. Y. 

542 E. Fo^^^^aIn Rd, 24 Central Ave. 130 Fedaral St 
Brirx 58. N. Y. Newark 2. N. J. Bo>stMi 10. Mata. 

THIS COUPON TODAY-- — ' 
t Lafayette Radio. Dept. JL-7 
I ICO Sixth Ave., N. Y. 13 
! Ruah Free SuPPlemoot & Gift Ouldo Na S8S 


Enter my order for X 19444 - 
XPK 737 - 

□ Check D M.O. tubois)- 


I Nemo 


I CUy ... 2 ^e..r. .State..... 


THIS NEW PORTABLE RADIO TAK^S PICTURES 


NOW—GLASS THAT CONDUCTS ELECTRICITY 


Conductive glass, which can be elec¬ 
trically heated to keep it free of ice, 
is being installed in the control cabins 
of the giant Stratocruiaer passenger 
planes, it was rev aled last month. 

This g'ass, called Nesa and developed 
by the Pittsburg Plate Glass (Company, 
has iiis de and outside layers of plate 
glass with a layer of a clear vinyl plas¬ 


tic between. Gn the inside surface of 
the outer layer is a transparent but 
electrically conductive coating, whose 
composition is secret. By passing an 
electric current through the coating, 
regulated heat can be applied to the 
glass, keeping it ice and fog free at all 
times. The idea, it is suggested, may be 
applicable to automobile windshields. 


it's new 


it's timely 

It's FREE! 

LAFAYEnE’S new Radio 
Supplement and Gift Guide 


WFt A 

•Mode-l 6 


A new development in portable radios 
is this combination of a radio and a 
sniall camera, making a single unit in¬ 
teresting to amateur photographers and 
radio enthusiasts alike. 

Known as the Air-King Radio-Cam^ 
era Model A410, it is a superheterodyne 
radio with a 1R5, 1T4, 1S6 and 3Q4 as 
tube complement. Batteries are. a 67%- 


volt B and two 1 
volt flashlight cells, 
No. 2 size. 

The camera oc¬ 
cupies the top 2^ 
inches of the 9%- 
inch case , (which is 
4% inches wide and 
3% inches deep). 
It is of the com¬ 
mon miniature box 
type, using No. 828' 
film (picture size 
roughly 1 x 1 
inch). A 50-mm 
fixed-focus menis¬ 
cus lens is used, 
with a single stop 
and provision for 
both tinie and in¬ 
stantaneous expos¬ 
ures. ^ The view¬ 
finder' is direct, 
mounted on top of 
the case, with the 
film-winding knob 
beside it. 

The loop is so 
mounted in the lid 
that it does not de¬ 
pend'on the hinges 
for contact. One 
heavy lead soldered 
to a contact in the 
middle of the door 
acts to prevent it from swinging too 
widely open. The other, a wiping con¬ 
tact, “makes” when the door is closed. 
Volume, quality and sensitivity ap¬ 
pear to be average or above the average 
for this type of receiver, and the work¬ 
manship on the radio is excellent. To¬ 
tal weight of the radio-camera is less 
than 4 pounds, with batteries. 
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END-OF-YEAR 
LEiN&iiC SPECIALS 

I 

ALNICO MAGNET^ 

Powerful ALNICO MAGNETS In meny tint and 
ibapes always In stocks ^ Write for latest'descripitve 
jllostrated nipplemenL 

RQ.eu CO>AJl Cr^BLB. £12 nhm. 4 ft. IcnVtha 

with - two Pl^aS9 connoctore (SO-ISW. ..... -.39 

CO-AX CABLC CONNfiCTORS. P^2S0 (Ba-ISFV. 

Ptotcd hraea. Cabioe to i^D. *33 

I 

TUaeS: PertTcet coadltlon. btkt not In sealed ear* 
tons. Most types In stock st up to e0<^ off list* 

Every tebo guaranteed 90 days. 

# *£ 75, 76. ‘ 78.V8d.* 09* ’ 8x3,' ‘eia 

#at *3*7*.' *3d! *fti,' *5X4,* *dc5.* ’oVa.' ‘ejxl 

eNt. etI7, 69A.7t (^7. 13SA7 or t3SK7 *49 

# 1A7, 1H8. IVh. IRS. 6A3, 603. 6X5. 7A7. 

7C5. 7C^ 7X4 or 50 . . . i.*. .%B 

TUBS CABTONS: Plnln white. OT eiao 

sq. X 3A4‘*>. Pter tOO .4.99 

Medium site dW «i. * 4 hk-n Por 100*. ^-49 
Lai^ Size (a"* sq. x 5*1 Per lOO. t>79 

I ~ 

PHONO aiOTORB — 'Fwln-ooll 
XIOV. AO rlm-dctvo with 9^ 
cnmutoia ..:a.96 

McOUIftB OHANOeit ABM 

(Artatie). Brown enamel Onloti. 
LeM L*71 cartridge. ,69 



T>44A dynamic Mt« 
CaOPMOMB (A API 

quality bl.polar unit 
with 3Vi ft. cord* 
PL-179 pIuB a 4^*26 
ext. Jadi .69 


rORMex WRB 

?f.°i.Arr2 


lb. ..89 

to 95 tba. 


HANDY RADIO PARTS KITS 

XtT—RJf., ANTENNA A OSC. COIL.6- 10 aad^L .99 
#3—BAKELTTE CONOENaBRS. 50 
.Aostd. .OOmi to >2mrd. 20O-60OWV. Clearly 

marknd . 3.99 

# 4->TUBt9*A& BX.PAa^. COKOEMSER9. SO 
asatd. .I»l to .2Ainf<i* 300.600WV. Standard 

brsod a . .3.49 

#9—WAFER SOGKCTS. 13 Ao^. 4 to 7 proolT. .29 
3J4—VOCAAS i TONE CONTROWI. 10 AAStd. 

wixtswoond A CAihon. Lm^s swU^es 1 j49 

'3 is-.wm&.wouND aeaiOTORS. 15 aaswl 

t 6 to 20 wattA ...* *98 

{ 319 -^^ RESISTANCE UNITS. 28 carbon A 

wire. Ferrule-oud .25K to 5 moff . .49 

320 -^PEAXER REPAIR kit. Save with thla 
profeaalenal ktt. Contaloa: 25 ooatd. paper 
^gs. 10 sphtora, 25 vetoo coll forma. 3 yds. 
felt strlaa, SO chamolH leather HOffmentA, kit 
of 10 anitae A tube or ■ sntiakar cement .... 2.49 
3 27^-Plts6CS10N RESIST ORSfWeeton. dhal^ 
crosa. t*c4 ♦!% wire-wound* lO aaatd* 

ohmoirea to 400lt .. 1.99 

3 28—ROT ART SELEOTOR.S WTrOHfel S. 84z assbl. 
BtondaPd mokes. Incl. multi-deck & eeramfo 
Insul. 1.79 

I 

MINIATVRE ALNtCO V PHONK UNITS Croplac^ 
ment for s-SO beedseta). Approx. 75 «4 iVwm 
pod. Wide Ireq. response A suffleicr»t volume for 
use ns: PM or PILhOW SPEARKR: DYNAMIC or 
CONTACT MIKE “Ouneer** Input beTowl 

or as mkkR^G AA UNIT. afi*> O.D., Vb" deep .39 

I ■ 

UTC “OUNOCR'* INPtrr transform. 
■RS (Vs*xi 3-160. Dynamic tnfko or 
low Impedance pick.up to grid. .40 
ea...12 for 9.00 


i£ 


OLIDC PATH ftpCEIViCR B.80/ARN.SA* Used 
Insirweot Intndlng. 303.32S|IC. Perf^ com 
tion, less tubes & crystals. With complete eohe* 

matic . ...•, 6.95 

R-e9 SCHEMATIC OHkY . .EA. .10 


Cemploto with ho«k.op diagram.. _ 

PE.187 PflAVM SUPPCY. Incomplete unit, but A 
‘'gold-mine” of rolaye, sweteboa, Jackjt, sclenl. 
um roct, ohokeA. cte. Portable hinged iid 
motAl case (O^O^xia'O. OD cmeklo finish. 

PLU& doaertptJvD I73p. tech, manual. Shpg- 
wt. 20 Ihe. .... ....3.49 


T 


PROMPT expert service ON ALL SPEAKER A 
PHONO PICK*UP REPAIRS 
minimum OrOER S2.00 204^ DEPOSIT 

required ON all orders 

PLEASE ADO SUFFICIENT PoSTAOB 


WRITE OBPT. ftC-X3 



SHOULD SERVICEMEN 
BE LICENSED? 

(Gmtinvsd from page 17) 


time country-wide licensing by‘authori¬ 
ties is not necessary if the radio servic¬ 
ing industry can regulate itself. 

^ RadiO'^^bapt believes ’that the^ issue is 
urgent. It believes also that imleea *co]> 
rective steps are taken in the near future, 
licensing will very certainly result. 

^ Radio-Cbaft would welcome sngg^tions 
from within the radio servicing indnstry 
and particularly welcomes codes set np by 
•local associations which wiU be publiciTed 
as models in future issues of this magazine. 

^ RaoioCrapt will welcome all sugges¬ 
tions on this important .subject and will 
devote ample space to it in future issues. 


Silent Sound with power enough 
to pop com, light a pipe or kill a mouse 
was reported from the Pennsylvania 
State College last month. The sound is 
produced by an ultrasonic airen which 
operates on the same principle as those 
on fire or police cars. 

White mice placed in the sound field 
died after one minute of exposure. An¬ 
other nnouse, exposed a half minute, ap¬ 
peared normal eight minutes later. The 
following day, however, its outer ear 
had deteriorated. The silent siren also 
was found -effective in killing insects. 
Mosquitoes died in 10 seconds but a 
monarch butterfly caterpillar lived 215 
seconds. 


LOWEST PRICES 

ANYWHERE 

TUBES 

Standard brands, in sealed cartons* 60% to 
80% off..•:all .types. No dtsoount less than 60%. 

5 tube kit: B0L6. S5Z5. 12SA7, 12SK7. 

12SQ7: ....12.75 

6 tube kit: 50BS. 86W64. ISATG, 12BA6, 

12BE6 .*.$2.75 

70L7; 79c-^L6: 69(>—36Z6: 49c—12SA7: 69c 
12SK7; 69c—12SQ7: 69o—S6L6: 69c—3BW4 : 
4Sc—12B1K: 69c-^001: 69c—9002 : 69e—6J6: 
69c. 

Transmittiiis Tubes! RK34: 98c—717A: 69c. 
Raytheon Aoorn Tubes: NQb. 964. 965* 966. 
9B7: 49c eaoK. 

Raytheon Hearing Aid Tubes: Nos. 601ak to 
609 bx: 4Sc each. 

CONDENSERS 

All popular brands* fresh stock, guaranteed 
1 full year 20 @ lilO: 25c—20/20 @ 160: 3Bo— 
8 % 460: 90c—8/8 <3 450 : 49o—16 @ 450: 49o 
—W/30 @ 160: 4$c—89 @ 160: 29c—20 @ 
100: 16c. 

VOLUME CONTROLS, 8^ Shaft: %,%.!& 

2 meg, with switch: . $ .47 

P.M. Speakers: S'* Alnico #6 P.M.* 1 oz. 

magnet: .$1.89 

with outmt transformer: .$1.79 

6*' G-E ^Inico #6 P.M.. 2.47 oz. magnet: 

.. *2.49 

12^' G-B AIxzJco #6 P.M., 16 oz. magnet: 

$7.95 

KIT OP 100 IRC assorted carbon resistors. 

most popular tsrpes. at % & 1 watt: $1.79 
SET OP t I.P. transformers (466 KC) & 

matching oscillator coil:'.$1.19 

Money back fluarsiitee. 

20% deposit with order; 
balance C.O.D. 


COMMERCIAL RADIO 

16 BIATTLE ST.. BOSTOII D, HASS 





2 NEW HIGHS 
IN VALUE 


Portable Kit Model 
B-4 

Introducing our new Kit 
Model 0-4. a 4 tube 
portable receiver which 

operates on self-con- .i , 

talned batteries. Ap< ■HKLaliaaaivaBiV I 
proximate size: 6 x 6% A 

t 4. Uses the following tubes: IRS. 1U4. IS5 and 
3S4. Power switch Is conveniently located on 
front of set. Alnico V permanent magnet dy¬ 
namic speaker. Case covered with weather tested 
aircraft material. Price of kit CQ QC 

complete with tubes ... 

Kit Model FM-7 

A splendid, low- 
priced. self-contained 
table model frequency 
modulated .radio re¬ 
ceiver klf. including 
speaker and beautiful 
fiakeitte cabinet. It 
has a frequency re¬ 
sponse of 86^110 MC. 
can also be used as a 
TUNER with a high quality amplifier. Phono-fade 
IS provided In rear of chassis with double pole, 
double throw switch control for feeding signal 
to either the radio speaker or to the phono{ack. 
Additional jack for connecting extra loud speak¬ 
er is Included. The R.F. section of the kit Is pre¬ 
toned at the factory. Uses 2 I.F. stages* I limiter 
stage and I discriminator. Miniature tubes used 
though out. Price of kit complete with ^29995 

All kits aecompAnlod by a 8etaileil, 
iilustrated Instruction sheet 
Now readvl New educational pamphlet . , , 
complete 8 simplified diagrams A Instructions 

on all our models ..50c 

Many other kit modcU available. 

Write for catalog Af. 

RADIO KITS COMPANY 



120 Cedar Street 


New York 6. N. Y. 


More than 


Ttittt 


up-to-the-minute 
RADIO and ELECTRONIC 

PARTS 

in this just-off-the-press 

ICA CATALOG 

Standard Items 

NEW ITEMS 

New Prices 



RfTSUDTTK 





NOTE: fhe tH-»v vctivailonol iCA ielf'iorvj<e 

MCRCHAKCfSlR fS RFAOt! 

Write and loam how to yet one FREE 


'^insuline 

CORPORATION OF AMERICA 


Intultnr Suilrtini; - :cru iMcr: l.iy , Nc-w t'.ik 
Mote ihOR Q tjuctiei iLdIUI) r -Junitly ptnriuclio.'i 
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r-The New Model 247 
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Model 247 incorporates a newly designed ele- 
rCdlHTtbn selector switch which reduces the possibility 

of obsolescence to an absolute minimum. Any pin may be used as a 
filament pin and the voltage applied helweeu that pin and any other 
pin, or even the “top-cap.” 

The new free-point system described above permits the Model 247 
to overcome the difficulties ^encountered with other emission type tube 
testers when checking. Diode, Triode-'and Pentode sections of multi¬ 
purpose tubes, because sections can be tested individually when using 
the new Model 247. The special isolating circuit aUows each section 
to he tested as if it were in a separate envelope. 

The Model 247 provides a super sensitive method 'of checking for 
shorts and leakages up to 5 Megohms between arty and all of the ter¬ 
minals. Continuity between various sections is individually indicated. 
One of the most important improvements, we believe, is the fact that 
the 4 position fast-action snap switches are all numbered in exact 
accordance with the standard R.M.A. numbering system. Thus, M the 
element terminating in pin No. 7 
of a tube is under test, button 
No. 7 is used for that test. 

Model 247 comes complete with new ^»eed-read chert. Comes housed in hand¬ 
some, hand-robbed oak cabinet sloped for bemch use. A slip-on portable hinxed 
cover is included for outside os^ 

Sire: llVs" x SyV' x 

20% deposit required on all C.OJD.. ordera, 

MOSS ELECTRONIC DISTRIBUTING CO. 


ONLY 


$2990 j 

229 FULTON STREET ^ 

Dept. RC-12, NEW YORK 7, N. 


RADIO AND RAILROADS 

(Continued from pdge 18) 


or with ships equipped with ship-to¬ 
sh ore phone. 

The train phone service will be avail¬ 
able at all times when the train is with¬ 
in 26 miles of the 20 or more cities 
which have mobile telephone systems. As 
the use of mobile telephone increases, it 
will be possible to call from almost any 
point along any railroad line. Calls can 
be received while the train is vithin the 



Radio Cenfrai of “The Train of Tomorrow." 
Radiophone handset is at (I) a control box at 
U). wire recorder at (3) broadcast receiver 
dt (4) and PA amplifier at (5). Mobile radio 
transmitter and receiver are in cabinet below. 


same range of mo¬ 
bile service control 
stations, (Mobile 
service has already 
begun on standard 
railroad runs, as 
described in Radio- 
Craft in October.) 

A person who 
wishes to talk to a 
passenger first 
calls long distance, 
then asks for the 
mobile operator. 
Given the approxi¬ 
mate location of the 
train, the operator 
routes the call over 
regular land lines 
to the nearest mo¬ 
bile radio operator,* 
and the last link is 
by radio-phone, 

Communica- 
tion with the train 
is effected with FM. 
An antenna is 
mounted on the 
roof of the lounge 
car for transmis¬ 
sion and reception. 
The train transmit¬ 
ter operates on 
157.89 me, the re¬ 
ceiver on 162.63 me. 




Performers! 


Point out the Amcon Plaslic-encascd Ca¬ 
pacitors the next Ume yon return a cha&sia 
yon have serviced. Yoor customer can sea 
the quality of your work as well as appre« 
ciate the improved performance it has 
accomplished. Amcon Plastics are top- 
quality components that look the pert — 
they have sales appeal as well as “engi¬ 
neer” appeal! 


ask Y0y« JOBBCn fob the “3 star PERFOBMERS** CATAL06 


AMERICAN CONDENSER CO. 

4410 N. R oven 5 wood Av®-# Chicogo 40( llliTiois 
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citAirT 


Ulatdi for The Big_ 

Television Humber Hex! month 


FOR CASH OR CREDIT 
NEWARK VALUES 

LEAD THE FIELD! 
• 

Authorized Distributors of 
All STANDARD MAKES OF RADIO 
AND ELECTRONIC EQUIPMENT 
TELEVISION SETS. KITS A PARTS 
PUBLIC ADDRESS & SOUND EQUIP’T. 
• 

TAKI ONE TEAR TO RAY 

for Equiprr^enl Tofolling $75 or Over 
20% Down—12 Monthly Poymervts* 


$3.00 FOR CARTOON IDEAS 

RADIO-CRAFT Prints several radio cartoons every 
mooth. Reeders are Uirited to contribute hunierous * 
radio ideas which can be used in cartoon form. ^ 
It Is not necessary that you draw a stcetch, unlees 
you wish. ^ 

IDEAS NOT WANTED 

No electrical or radio definitions vranted. Boxne of 
these were published In the past, but the sutolect is ^ 
about exhausted. 

All chocks are payable on Publication. . * 

Address RADIO CARTOONS. RADIO^CRAFT* 25 ^ 

West Broadway. New York 7. N. Y. , 


TTie beginning of 1948 will be an important mileetone in the technical advance of televisUjn. It 
UB in keeping with the upsurge in popularity which televiaion receivers are now exporfenciniT. 
The first six montfae of 1947 have shown over 900% jgreater television set production than the 
last six months of 1946. A half million sets are expected to be produced by June. 1948. About 
20 broadest stations will be in operation. This wfll be increased to 30>40 by the end of tte year. 
Such production figures have an indirect bearing on technical developments. The puUlc pur¬ 
chases sets when performance as well as price satisfy. It is the purpose of RADIO-CRAFT*S 
SPMial Telev^ion Number to report recent technical improvements to help our readers, in ser¬ 
vicing television sets—to advance the art of televi^n, in general, and to benefit the pubHo. 

The January Television Issue will not be a historical review number—nor will it carry opin¬ 
ions of personalities' in the industry. The Special Issue will be confined strictly to practioah 
technical news —news that will be really fresh and taorthwhUe in January, i9l8. 

Be sure to watch for the biy January Television Issue. If you are not already a awbscrtbcr, it 
will be an excellent issxte to start a RADIO’CHAFT subscription. 


6% Carrying Char^r —S«Mid for Ortierr Blonfa 


NEW YORK 1 

1 I^V/‘Y*X? ' c AGO 

A WqfiiKoiMi 




New York City Stprei: 115.17 W. 45»h S». & 212 Fuhon St. 


Radar equipment designed by Raytheon 
for use on the Great Lakes has 6 ranges: 
1, 2, 4, 8, 20 and 40 statute miles. The 
short ranges are expected to be par¬ 
ticularly useful at the close ranges en¬ 
countered in lake navigation. 


HIGH-RANGE OHMMETER 

(Continued from page 34) 

If the scale could be expanded at the 
ends and compressed in the middle 
either arithmetically or logarithmical¬ 
ly, the difficulty could be overcome. A 
satisfactory and simple method of ex¬ 
panding the scale distances at the ends 
and compressing them in the center was 
found. Through this scale the value of 
the ohmmeter was immensely enhanced. 

The scale is best drawn on a piece 
of * good strong drawing paper. The 
longer the scale the better, as read¬ 
ings will be clearer. The maximum 
length is limited by the available space 
on the panel. A length of 8 inches is 
excellent. 

Pour horizontal Jlines, about U-inch 
apart and 8 inches long, should be 
drawn. The exact center is determined. 
Then the beginning is marked 0, the 
middle 0.6, and the end 1. ma. Vertical 
lines are drawn from the top to the 
bottom lines. The spacing for the other 
values of milliamperes is arrived by 
marking off 5 to 6 and 6 to 4 each % 
inch apart. Prom B to 7 and 4 to 3 the 
distance is % inch. Prom 7 to 8 and 
3 to 2 it is % inch. Prom 8 to 9 and 
2 to 1 there is 1 inch distance, and the 
last gap at both ends is inches. 

This produces a scale with ends 3 
times as open as the middle. Ample space 
is provided for writing in ohmic values. 
The scale is therefore compressed in the 
center and expanded at both ends. 


TABLE I 


READING, MA 

MEGOHMS 

0.1 

2.7 

0.2 

f.2 

OJ 

0.7 

0.4 

0.45 

0.5 

0.3 

0.6 

0.2 

0.7 

0.13 

0.8 

0JQ75 

0.9 

0.033 

1.0 

0 


Pull-scale reading {1 raa) corresponds 
to zero resistance with 300,000 ohms in 
£he internal circuit Half scale (0.6) 
will correspond to 300,000 ohms limiting, 
plus 300,000 ohms test resistance, so the 
300,000-ohm mark falls at the center 
of the scale. Values for other markings 
wiH be as per Table 1, provided always 
that the instrument is working on ex¬ 
actly 300. volts. 

A better method of marking appears 
iif Fig. 2. The readings of this latter 
table have been rounded off, but are 
near enough for all practical purposes. 
A glance shows that useful readings are 
obtained from 10,000 ohms to 14 meg¬ 
ohms. For voltages other than 300, a 
corresponding set of scales would have 
to be worked out, either by measuring 
actual resistances or by computatioH 
based on Ohm's law. 

The help offered by this scale may not 
seem important at first glance, but use 
will convince you of its value. 
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FM TUNERS 

(CoTUiniied from page 25> 

and are wound with No. 12 enameled 
wire. Turns are spaced % inch. RPC-1 
and RFC-2 are 6 millihenries each. 
RFC-3 is 16 tuxns of No. 16 wire, close- 
wound on a dowel. 

The physical layout for the 10.7-kc 
if. amplifier should be made with cau¬ 
tion. Each wire from the i.f. transform¬ 
er can should be brought out through a 
hole drilled as close to the correct socket 
pin as possible. It is preferable to 
mount the stages in a straight line to 
avoid extra j&hielding. The interstage 
shield needed in this tuner can be seen 
in the under-chassis photograph. Also, 
small circular shields were soldered in 
the center of the circle of pins on 2.of the 
tube sockets. If the i.f. transformers 
are not provided with swamping re¬ 
sistors, each winding should have a 
37,000-ohm resistor (or such resistor 
value as the manufacturer recom¬ 
mends) paralleled across it 

The tuner of Fig. 2 is like that of 
Fig. 1 in most details. A 6BE6 is used 
as the oscillator. The oscillator coil is 
tapped 1 turn from the bottom. Limiter 
voltages and constants differ from those 
used when there are 2 limiters. If de¬ 
sired, a 6AL5 discriminator can be used 
instead of the crystals. This will prob¬ 
ably result in a saving in expense, but 
will increase the filament drain slightly. 

Some importont points 

Many considerations are overlooked 
by the constructor who is assembling 
bis first FM receiver or tuner. In wir¬ 
ing the tJ, mixer^ and oscillator sections 
it is important not only to secure the 
shortest grid lead but also to provide 
thorough grounding and bypassing. 
Especially important are low inductive 
paths to the tuning-condenser frame 
and wiper contacts. Each stage should 
have its own heavy braid ground wire 
from the coil, (if the coil is not mounted 
on the condenser) and tie point for the 
bypass condensers running as directly 
to the tuning oondenser as possible. If 
tuning is noisy, it is usually the result 
of poor rotor contacts. This common 
trouble is easily cured by a cleaning and 
lubricating job. If the circuit is wired 
properly and decoupled, there should be 
no oscillation trouble in the i.f. stages. 
Filament bypassing is very important 
in high-gain circuits. Don’t forget it! 

Oscillation is not usually evidenced 
as a whistle or squeal in an FM receiv¬ 
er. Heavy oscillation is evidenced by 
complete closing of the tuning eye even 
without any signal. Light oscillation re¬ 
sults in distortion on strong FM signals. 

As stated before, all the bugs have 
been worked out of this circuit and there 
should be little trouble. For alignment 
of the circuit is best to beg, borrow, 
or steal a high-frequency generator. It 
can be done by ha^, but it is tedious 
business. Much better alignment in¬ 
formation is given in the handbooks and 
circuit manuals than could be given in 
this brief article, and their use is rec- 
ommeiided* 


NUMBERS 4 and S OF THE 

cacDDeBOi Pa^ 

TWi SmSATIOHAi* MW. tCIIMTinC 

WAISCO STANDARD TEST RECORD 

fOa IMMCDUn .. ACCMATI .. AUMBU AAJUCTMSMT Of BICOtD CMANOfU 
AND com OmAno rHONOORAMtS . ....... Boivu THf nOAUM Of 

AOAlSTmO PICKUf AND turitNO MiCMANtSM mtOUOH 


WALSCO UNIBELT 

THE UNIVERSAL THAI QRIVS 
BELT CAN BE CUT TO FIT 
ANY DIAL DRIVE 

Wiil not SHp or Stretch 


somoj 


' Three Tone leod-iit grooves 
I permits immediate odjustment to 
Iproper set down position of the 
|p<ck*up through oudible meont. 
)• Mode to RMA ond NAB 
jrrrstondafds, 

-C* Record ploys In lest fhon 40 
seconds. ^ 

I# Audio tone ot end of record 
lindicotes proper adjustment of 
Itripping action. 

The WALSCO Standard Test Record saves time ond increases 
'efficiency in the adjustment of record changers ond coin oper< 
ofed phonogrooht. Write for full information* 



^NIBEIT* comet In 5*foot length 
spools ond can be installed without 
taking dial mechanism apart. A real 
time ond money saver. Eliminates 
the need for Stocking numerous sixes 
of belts. 


Vrte sample and literature. Write 
to Dept, t2B 



kED HOT SPECIALS 

Limited quantity for immediate shipment- 
while they last 

8,000 OHM DUAL HEADSET H-16/U 

J^ticed at 

Include aec to Cov«r Cast of eostaoe 



★MOST SENSITIVE 
PHONES BUILT 

★ HI-IMPEDANCE 
★NOISE PROOF 

★ MAY BE USED AS 
A SOUND POW- 

' ERED INTERCOM 

ORIGINAL 
COST—$25.00 


Combination OKer 

Both Items $0-251 


Include 35e ta 
Cover Cost of 
POStAOO 


Light, dureble. end eflUient phones festurlng e permanent magnet with an 
BW)0 ohm transformer built Into each unit. Molded soft neopremo eareuP 
shaped to snugly and comfortabiy envelop the entire ear. Steel headband 
with new type adjustable sliding brackets allow eoreupi to be extended or 
retracted. Cover plates constructed of lightweight magnesium. No removable 
parts to become loose or lost. Especially suited to hams and commercial 
operators, recording engineers, aircraft pilots and similar exacting apptica* 
tions. HI.Impedance, extremely sensitive. May be used as sound powered 
Interphones without use of • battery. Can even be used with simple xtal to 
make a complete radio receiver. _ _ __ 

Corbon Throot Microphone 

This microphone will work Into any 200 ohm 
Impedance Input elrcu't. Has sdlustable strap 
to fit any neck. In operation this microphone 
Is strapped around the throat.thereby facilitating full 
freedom of both hands and head mowment. Ideal for ultra 
high frequency mobile work for hams. Can also bs used 
as a hi.grade Carbon. Mike by simply drilling three holes. 

In case.' Sefisltlvity m tbis mike equal to mikes costing 
$10 and $15. Supplied with strap. 10* cord and plug. 

Your Cost .. 



r-r.-:,.: NIAGARA RADIO SUPPLY CORP. 

r.t.d. 3160 GREENWICH ST., NEW YORK 6, N. Y. 

, 

r- THE PRICES SPEAK 

1 RADIO TUBES-KNOWN BRANDS-BULK 

B EACH 

■ fin RTTsn KvqnT KVinT .$ .42 

for THEMSELVES - ^ 

ELECTROLYTIC CONDENSERS I 

EACH ■ 

1 35W4, 25Z5, 25ZSGT, 35Z5. 45 

1 6F5G, 6F6GT, 6J5. 68A7. 6SK7, 6SQ7.47 

1 12BE6,12 BAS. 12 ATS, 12SK7. 12SA7, 12SQ7 .49 

• 6H6 6J7, 6K7. 6Q7, 6SF5GT, 6SN7GT- .55 

1 6Z3, 35A5, S6L6. 50B5. C0L5. 55 

♦3, 6A7. 6A8, 6V6GT. 25L6GT...59 

1 0Z4. 6X5GT, 7A8, 7B4. 7B5. 7B7.^.65 

■ 1A5GT,1A7GT,1H5GT,1N5CIMR5,1S4,1S5 .74 

1 1T4, 3Q4. 3Q5GT. 60A5. 14 A7, 14B6. 14Q7 .79 

1 6AC7, 6L6G, 25A6G. 36Y4. 117ZSGT.95 

1 1LA6.1LE3.1LN5,70L7,117L7GT,117N7GT 1.35 

* WIRE - WRIT 

1 BROOKS RADIO DI2 

20/20—150 V . ,26 ■ 

30^150 V . .28 1 

40/40/20—150 V, 25 V.44 1 

8—450 V . .27 1 

10-^50 V . .32 1 

16—150 V .36 1 

16/16—450 V.59 1 

20—450 V . ,39 1 

30-^50 V . .47 1 

40—450 V . 54 . 

E - PHONE * 

iTRIBUTING CORP. I 


^ 80 VESEY STREET (DEPT. A), NEW YORK 7. N. Y. (COrtiandt 7-2312) ^ 
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BONAFIDE VALUES 



SHURE 

TUB 

f*u»h Button 
Carbon MIKe 

98 ° 

With Cord 
find Plug 
Value $12.00 



SHURE 

CRYSTAL 

MIKE 

$C95 


with Stand, 
Base and 
7 Ft 
Cable 
Value 
$18.50 



HAZELTON 
INSTRUMENT CO. 
MODEL 100 

Pocket Mai timber 2" Move¬ 
ment. 1000 ohms PV. AX. 
Volta 0-lS. ISO, ISOO; DX. 
Volts 0-15, 160. 300, 1500; 
Ohms 0-3000. 300,000; Mila 

Sso®-..$9.95 



DETROLA 
AUTO¬ 
MATIC 
RECORD 
ANGER 


Ptayi 10- and 12-Inch records. Enjoy 
almost 30 minutes of unintemipted 
■luslc, Special Low Price . 


$1449 


Webrter l?50 ...,.,.$21.09 

Webster #56 with automatle rtop ...,. 1 25.95 

Beeburg 2 post changer .. 24.97 

Waguira. 2 Post automatic, stop ..>. *1.95 


2 TUBE PHONO 
OSCILUTOR 

complete with 
lubes. 35Z5. 128A7. 
Use Orlth record 
player, and tuno In 
on any radH>. 

Complete. <C A TC 
All Wired 



3 Tube PHONO AMPLIFIER Volume and tone eon^r 

ALL WIRED with Tubes . . .W-95 

ASTATIC Pick Up Model L-70 .2-25 

A.C. Phono Motor . 2C25 


SPEAKER BUYS 

d* Heavy Alnico Sluo PM . 9135 

Sr Heavy Alnico Sluo PM .. *.39 

8* Heavy Alnico Slug PM . 4^95 

HT Heavy Aljilco Slug PM ... 5-95 

12 * Heavy Alnico Slug PM ..T. 9 S 


5 TUBE AC-DC KIT 

Suoerhet radio kit—complete with plastic cabinet 
tabes. Instraetlons ...$IA95 


STANDARD TUBE KrT 

Oensisti of 35ZS. S0L6. I28A7. I2SK7. 12807 $3.50 


CONDENSERS (LDn SOLAR, ETC, 


iin Mrft_w _ . 

_8 .38 

urn_w _....78 

50 Atsoftcd Mica Cwideocers . . 


MISCEUANEOUS 

H8.30U Hearing Aid type Earphones 

Signal M-lOO Brass Koy .. 

92 Ohm Twin Coaxial Cable .. 

5CSU Coaxial Cable . 

Vt nieg. Vol. controls & swltih .i..... 

. 79 

-perft. .09 
. per ft .08 
Lot of 6 .40 
. 1.79 

IDO A&sorL IRC Resistors 

Tfifnnt— 16 Hnedphnnes _........ 

. . 1.95 

6 Section Telescopic Aerial with 

eJ«mnlnn h.ArkAt« _......... 

. I.OS 

with heavy lead ... . 2-39 

Model 680—5000 Ohm per voH—volt-ohm rall- 

liammeter. Regular $28.50... ■9-75 

g.4^ ^11 wftve Signal f^nnrAtor .. _ ..>.27,75 

Dial light with “dimout" .....- ' W 4 for LOO 


29% Dopoeit Gat. C.O,P. Plus Charoee 
WriU for Catcst Catalog 

BONAFIDE RADIO CO. 

89y2 Corilandf Sf., Dept. F, N. Y. 7^ N. Y. 



Interesting Intercommunicator 


THE widespread use of intercommuni- 
* cations systems in the Armed Forces 
and industry during the war has result¬ 
ed in ever-increasing demands for these 
versatile units on farms, in homes, 
stores, offices, and business organiza¬ 
tions, Remote stations at the front en¬ 
trance to the home, in basements, attics, 
garages, barns, nurseries, and numerous 
other places are becoming very com¬ 
mon as well. 

An interesting postwar intercom re¬ 
cently tested by Radio-Cbaft is the 
Utiliphone manufactured by Electronic 
Laboratories, Indianapolis. It is a wired 
intercommunications system consisting 
of a master and 1 remote station oper¬ 
ating up to 600 feet apart- Each uilit is 
housed in a gray,.wrinkle-finished metal 
box with a chromium-trimmed speaker 
grill.^ Each station is only 6% inches 
wide, 4 % inches deep, and 6 inches high. 
It can be mounted on a desk or hung at 
a convenient place on a wall by 2 key- 
slots on the rear panel. Three-wire cable 
is used between stations with connec¬ 
tions made tp a 2-screw terminal stri^ 


and common ground screw on each unit. 

A 3-tube amplifier is included in the 
master unit. The amplifiers are avail¬ 
able in 3 models. Loctal tubes are used in 
Model 2660, miniatures in the 2660A, 
and octals in 2660B. The circuit, Fig. 1, 
is the same in all mbdels. VI is the 
speech amplifier, which is resistance- 
coupled to the power amplifier V2. 
Operation is from 117-volt, a.c.-d,c. 
lines with the half-wave rectifier V3. 
The series-connected filaments are sup¬ 
plied through a dropping resistor. The 
tube line-up of the 3 models is: 

MODEL 

Function^ 2660 2660A 2660B 

Speech Ampli¬ 
fier T1 14A7 12BA0 . 12SK7 

Power amplifier ' 

T2 60A6 60B5 60L6 

Rectifier T3 35Y4 35W4 35Z6 

A remote station can be installed in 
a child’s playroom or nursery. When its 
switches locked in position, the parents 
are able to listen to the child while in 
renwte parts of the house. 


MIKE TAANS 


CABLE I TERM. STRIP 

\ / 3"PMSPKfl 



X- EXTERNAL SHIELD ON tOCTAL TUBES ONLY 

Rg. \—Thu 3-hibe circuit combines high sensitivity, good speech quality and high output. 
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KNOWLEDGE 
THAT HA S 

endured with 

THE PYRAMIDS 



A SEC 
FOR THE 
OF LIFE 

TJ^HENCB came the knowledge that ^ 
built the Pyramids? Where did ^ 
the first builders in the Nile Valley acquire 
their astounding wisdom that started man 
on his upward oimb? Did their knowledge 
come from a race now submerged beneath 
the sea? From what concealed source came 
the wisdom that produced such characters 
as Amenhotep IV, Leonardo da Vinci, Isaac 
Newton, and a host of others? 

Today it it known that they discovered 
and used certain Secret Methodi for the 
development of their inner power of mind. 
They truly learned to master life. This 
secret art of living has been preserved and 
handed down throughout the ages and to* 
day is extended to those who dare use its 
pr^ound principles to meet and solve the 
problems of life in these complex times. 

This Sealed Book — FREE 



The Rosicrucians (not a religious organi* 
ration) have prepared an unusual book, 
which will be sent free to sincere inquirers, 
in which the method of receiving these 
principles and natural laws is explained. 
Write today for your copy of this 
sealed bool^ Possibly it will be the 
first step whereby you Can accom* 
plish many of your secret ambitions 
and the building of personal 
achievements. Address your in¬ 
quiry to: Scribe K.TJX. 

The ROSICRUCIANS 

( AMORC) 

.San Jose, California 



The XL PUSH POST witli Itt Spring 
Action assures Constant Contact and 
OUlcK connection. _ _ 

Manufactured In All Aluminum Typo M 
01 12“ each. 

Aluminum Body. Bakellte Top Typ« SI 
at SSc each. 


TypM CP or HP, ALL BRASS—STAIM. 
LESS STEEL BPRINO & PROV^ 

by 340 HR. SALT SPRAY TEST as Nw- 
CORROSIVE at aSc each. 


X. Lo RADIO LABORATORIES 

420 West Chicago Ave.. Chicago iO. ill. 


TUBE SHIELDS 

While constructing a small portable 
receiver, I found that I could not ob¬ 
tain shields for the 1N5G and other 
tubes in this series. I salvaged the can 
of a discarded wet electrolytic con¬ 
denser. The top was sawed off and the 
can sliced into lengths equal to the 
length of the tube. Screw lugs were 
fastened to the bottom edge and used 
for mounting on the chassis. These 
make good shields. 

John L. Tardif, 
Toronto, Ont. 


ELEMENTARY RADIO QUIZ 

By HAROLD GLENN 

Check your redio knowledge. A more ad- 
vanced quiz wilt appear In an early Issue. 

1. Light and electricity are energy, 
and travel in the form of: 1.— 
waves; 2.—^frequency; 3.—ampli¬ 
tude; 4.—electrons. 

2. Which has the longest wave length? 
1.—light; 2.—heat; 3.—radio. 

3. The inductance is: 1.— a coil; 2.— 
a condenser; 3.—an air core; 4.— 
an iron core. 

4. The to-and-fro surge of an electric 
current in a circuit is called: 1. — 
detection; 2.—inductance; 3.—oscil¬ 
lation; 4.—capacitance. 

6. The loudspeaker changes: 1.—sound 
into electric waves; 2.—r.f. to a.f.; 
3.—a.f. to r.f.; 4.—electric waves 
into sound waves. 

6. In order to operate, the loudspeaker 
must have: 1.—r.f. waves; 2.—a.f. 
waves; 3.-^pure direct current; 4. — 
puroa.c. sine wave. 

^7. The purpose of the detector is to 
change; 1.—a.f. to r.f.; 2.—r.f. to 
a.f.; 3.—resonance to oscillation; 4. 
—oscillation to resonance. 

8. The action of the detector is called: 
1. —resonance; 2.—^rectification; 3. 
-“-oscillation. 

9. Resistance in the tuned circuit 
causes: 1.—distortion; 2.—^rectifica¬ 
tion; 8.—Abroad tuning; 4,—oscilla¬ 
tion. 

10. What is the frequency of 60-cycle, 
117-volt, 100-watt house current? 

(See page 93 for answers) 


THE question box 

(Conthmed frwn page 66 


Expansion and compression is made 
possible by taking the amplified signal 
from^the grid circuit of ^e 6SC7 and 
applying it to a 6C8-G 'where it is am¬ 
plified and rectified. The output of the 
rectifier section is applied to the No. 3 
grid of the 6L7. Polarity of the control 
voltage may be changed to give either 
compression or expansion. 

Sufficient gain has been built into the 
amplifier to enable it to operate efficient¬ 
ly from almost any microphone or 
phonograph pickup. 

If you find that the 6L7 is micro- 
phonic in this application, use its non- 
microphonic version, the 1612. 


I ELECTRONIC I 
VOLT-OHMMETER 


«ii 


no volts AC 20 RANGES 

ob o/e/io/50/ioo/soo/»ooo 

vo)t« DC and AC. 0—a .000.000,000 
chma in alx overluppinK raxMCes. S«n. 

__ altlvlly; over. UlhUOH OHMS P«r 

POBITAIO VOLT on 6 volt nmgre. 

complete kit Inehides all component part^ tobea. 
Dunebed and drtllod chasBia «nd beautifully enam¬ 
eled panel. Easily aBscmblcd and wired. 

Speclel alldeback circuit developed duripfiT war 
by Bclentiet at the California erf Tedinol. 

oey elvea amazin? sensitivity and flexibility while 
rompictely cilminatinE necesaHy of battcrieB and «%• 
penaivc meter, ^ch Instrument is individually call, 
hrated. Dial scale over nine Inches lonffl 

In addition to performing the usual vott-ohm 
functions, this instrument easily measuiTS th^e 
voltaires: SUPERHET OSCILLATOR. AVC. AFC. 
TRUE GRID BIAS AT THE GRID. BIAS CELLS ^Ih- 
«ut affectlny the circuit. MeMuree ^ exact 
an resistance of INSULATION. TUBES. CON- 
DGNSERS. It can be used with a alEnal generator 
for SIGNAL TRACINO. 

STERLING ELECTRONIC COMPANY 

BOWLING, QIIEIN. KINTOCKY 


GOVERNMENT SURPLUS 

We have on hand a large selection of 
Radio and Electronic Equipment pur* 
chased from the United States Govern* 
ment, and solicit your inquiry on prac* 
tically any equipment or component 
parte used by the Army or Navy. Listed 
below are only a few of the many items 
we'now have in stock. 


Gasoline engine generating plant PS-182. 9.4 kra ® 
0.8 pthver factor 7.6 kw, 120/208-volt, three phase. 
26-ampere unit. It consists of a Willys Model G.P. 
gasollite engine and miscellaneous engine auilUaiies 
directly connected to an alternator wlili built-in 
exciter. th:pon packed with spare parts and tools. 
Full Instructions. Weight 1035 lbs. New $699.00 

Scope, 6* 110 V 60 Cycle Input. Control unit BC-1266. 
15 tubes Incluulng 5CP1.'Has all power supplies 
built In except for 3t0 Volt amp. B Voltage. 
Our price ....39.95 

Indicator 1‘22A. Uses Selsjn with Indicating rose. 
100 TH power tube, assorted breakers. hlEb voltage 
tondoDsers. etc. Good for antenna and transmitter 
control and remote modulator basic kit. llO V 
60 oc . 27.50 

SAVE eight DOLLARSl Purchase both of the pro- 
ceding Items, packed In original slilpplng case and 
crate ...-. 59.50 

Handset TS*I3, 200 ohm carbon mike and 2500 ohm 
ear phone with butterfly switch. Has C ft. rubber 
cord with 1 PI/65 and P14>8 plugs attached Bake- 
Ute ease, llgbt weight . . . 2.96 

SCR-522 Receiver Transmitter. Get this swell VHP 
Transceiver. One of the finest and most economical 
2-meteT rigs you can buy today. Now available for 
a small fraction of the original cost. Cokers 100* 
156 MC. Ideal for aircraft communlcatloo airport 
control and taxi-cab radio. Furnished with 17 


tubes . . 19.95 

Lhiesman'B polo climbers with straps and pads 4.50 
Safety Belt with strap. State belt sizeB . 5.75 

Strap, sdjastable from 4' to 5' with snap on 
hooks. Heavy duty webbing 2r wide. For strap¬ 
ping console In trucks, etc. . .29 

Asbestos Gloves. Suitable for welders, hot ma* 
teiial handlers. Heavy duty. Sizes 10 & U 
pair . 1.25' 

cupboard. 8% x 11" full length dip and cover. 

New .. .89t 

Bpark Plug Buppressors—0 for.. .35 

Box of 50. 2.25 

snxmE Featherweight, crysul pick-ups. New 2.89 
R08/U Coax. 62 ohm. 50' and over—Per ft. ... .06 

300 ohm twin lead transmission lines. 25' or 
more, per ft. . 025 


7 conductor cable, heavy duty. 65' #14 strand¬ 
ed. Rubber covered. Connector on both ends .. 3.95 

14 oonductor heavy duty. Rubber covered cable 


#15 stranded 50' roll; Recemade on one end 3.95 
Terminal lug tinned copper 6/X0* hole, per 100 .50 
Tennlnal lug tlonod ewper #0, per 100. .39 

Pilot lamp socket bayonet base. 18' lead. 2 for .19 
Fusetrem. 10 anip plug stylo #710 Bussman 

4 for ... . .19 

Kit of tub^ 25 all new. Batlafactlon guaranteed, or 

money refunded ... 6.95 

Resistors. % watt Kit of lOO. assorted.. 1.89 

45 V BA-2d Heavy Duty "B" Batteries 8x4% 

X 7%”. Date of mfg. May 1945 or later. 

Carton of 4 ....:. 1.96 

6 V Lantern Battery. 2%x2%x3%''. Date of 

mfg. Juno 1945 or later. Box of 30 .. 2.75 

Fluorescent kitchen units. 2 tubo 20 watt. Just 

Plug In .*. 7.29 

Standard Tj-pewrlters. I* C. Smith. Remington, 
Underwood. Shipped Bublcct to your inspec¬ 
tion. RcoonditlonedL Perfect Shape . 59.50 


SPECIAL $25.00 OFFER 

On a deposit of $5.00 we wCII ship you C.O.D. 
Freight Collect a large quantity, of Government Sur¬ 
plus Radio Items subject to your Inspection and 
approval. If, after Inspecting you are not more than 
satisfied, return to us Freight Collect and all it will 
have cost you will be freight charges ojie way. You 
should bo able to dispose of a few of th^ items that 
you may not need for the entire cost. This Is the 
^eapest way we can tell you War Surplus Radio 
Material. Our warehouses are filled with thousands 
of cholco Government Surplus Radio Items. Lots of 
them we do not have In sufttcient Quantity to adver¬ 
tise nationally and the cost of inventorying. Itemiz¬ 
ing, corresponding, etc.,* would only ’Increase their, 
cost; thereforo. we make this offer. If you wish to 
mention a few Items you desire, we will endeavor to • 
Include them In this assortment. 

Above prices F.O.B. Baltimore 
Minimum Order $2.00 


The Abell Distributing Company 

5 E. Biddle St. Baltimore 2, Md. 


Send- for our Flyer- 
Name items Interested la 
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TEST UNIT »-35-E 

9JiS too component units re<iulred to test toe 
Watoio Talklo" Tranamitter and Receiver BC-Bll. 
ponsista of a 4^ rcctanfrular multl-raneo meicrt Switch- 
Microphone^ receiver, earphone, R.F. 
osallator, audio oscillator, crystal teat sockcti pin 
jacks, Cest terminal cable & plu£. Comes to cabinet 
wiUi removable cover wide, 14" long, x high 

with Teclinical Manual and olroult diaerram. Full 
8^10 iMges of 3 & IBO V D.C.; 1.5, 13, 60 & 600 
MA D.C.; and 60 V A.C. Suitable for modification 
^ tost unit. CIO cn 

Nrr fob, NY ..... 


BC-I0T2-A RADAR TRANSMITTER 

ISO to 210 Megacycles: Operates off 115 volt. 60 
^cie power line. This unit can. be adapted to a 
transmitter but lie chief value Is for 
the part* It contains. 

wotU .38 tC2S R.P.M, 

A-i«e Rcomofid. 

200 D 115 volt input. 
135 volt 1.5 amps. Max. output. 

*—®07; 1-^x2; 1—6SNT; 1— 

AAr^i?i 1—9002: 2—0006: 2—826. 

0-& Kilovolt and 

TRANSFORMERS. 1—with primary variable from 0*135 
TOlt, scwndaiy from 0*3500 volt: 1—with primary 
117 volt secondary 6.3 V at 1.2 Amp. 275 voh 
*We. 5.0 vott at 3 Amp.: 1— 
primary, socvndaiy 4 volt at 16 
amp. and 2.5 volt at 1.75 amp. 

“eny^ other parte, relays, trans¬ 
formers. circuit breaker^ interlocks, resistors, chokes, 
too nonierous to itemize. 

« “®‘®1 cabinet 18" x 20" x 17 Vs"; 

net wt. 150 lbs. 

NET FOB, N.Y . . $22J0 

FILAMENT TRANSFORMER, G,E., 110 volt 60 cveis 
InpUL 2.5 volt 40 Amp.\5tput 100 KVA 3^. 
Insulation. (5) 52.75 each. Ten for ...... S1T,S0 

STEP DOWN TRANSFORMER, JeffcrsOQ Electric, 115 
volt 60 cycle prinuity 20 volt, lO Amp. secondary, 
mounted in watertight box. & 53.95 each. Ten 
•cr ^ 330 oo 

VARIABLE rheostat. Ward Leonard 8" Class 20 
,A»nPs. Complete with all hardware. 
<S> 53.50 each. Ten for . . 529.50 


JNVEftTER PE-206-A 

Jv'SS£ri-27.5 Volt 38 Amps D.C, 

OUTPUT: 80 Volts 500 V.A. 800 cycle 1.0 P P. 2 
Phase eiDOO n.p.M. ir.r. a 

Wa.^uraclu^•cd by the Leland Electric Co.. Typo #DA. 
^mplete with filter, cartx>n Pile regulator, selenium 
circuit diagram and handbook of 
n^intenonco Instructions. Dimensions 13" Lx 10" H 
y® ^ . NET fob. 56.90 


o.C. Mo'^R—Permanent Magnet Type 10,000 R.P.M. 

3^pe «5069370 27.6 VOIt D.C. 2 XS", LorhT 
(Vishafl) X 1" W x 1 Va" High . . 5*:95 


POWER LEVEL INDICATOR 

S®* ? .*i *. type TOlt- 

meter with 5 ranges of 1.5, 6, 16. 60 and 150 
volts and 

A muiUrange DB metef for a zero* signal level of 6 
nUlllw'ait on a 500 ohm lino. ArrW^red to indicate 
-^jL O • +4. +8, •fl2, -flG, +20, +24. +28. 

scale or a total spread 

A ^'te fastened on back of Inat ament gives In. 
structlons and conversion data for use on* other 
than 500 ohm circuits. WCT gio CA 

Dimenslone 5V^" X 34^4" X 3Vk". «• ^ 


PANEL METERS 

STREWaTH (*‘5'’) METER—BImpson 25, 3Vi" 
m Q bake case. Use this on the Plate circuit cf your 
receiver to show the relative strength of incoming 
8 l^^. ^ 7 »ilbraled —6 to lOO DB above 1 micro- 
volt. "5 MA <. 6 ro right mvt with traDslulcnt sc, for 
Internal sc illumination from rear of me.er. Comp 
with socket, lamp and leads. For further dealls 
refer to pages 104.166 & Fig. 730 B of Radio 

Amateur's Handbook .. 5 j.so 

DECIBEL METERS—Weston 301. Type 21, SJ-a", rd fl 
bake case, minus 10 to plus 6 . 0 M.W.. 600 Ohms; 
General porpoae type 0,5-0.7 Second to final read¬ 
ing, 45-62^0 overthrow, 5000 ohms Intcrhal re¬ 
sistance at ODD . . . 53.50 

—W.fL, RC-35, minus 10' to plus 6 , QDB O’-uals 
1.897 V, 6 Mw, 600 ohms, 3' square .... 54.SO 
roTALlZINQ HOUR METERS-..O.E.. 3i/%", rd fi »a ;e 
r&eo; Up to 9.990.9 hrs. Operates on 10-12 volt, 
00 eye to. Ideal for counting the total hours of 
operation of the pow-er tubee on transmitters, 

ote. 53.50 

—Industrial Timer Corp., Indicates up to 9.999.9 
hra, for 50 or 60 cycle operation on lOs to 130 
volts. Black scale 3" rd fl bakclite case. Clamp 

FREQUENCY METERS-J.B.T. 3V<|", W fl metal ^se, 

58-02 cycle, 5 reed. 100-150 volts. 54.50 

30-F, Dual range covers Frequency ranges 
from 48-62 cycles and 58-62 cydoa; Dual elemont. 
Vibrating Reed type, 115 t-olt, 3V^", rd fiusF 

metal case . 5 S. 9 S 

O.C. , VOLTMETERS_W.E. 500 V. 1000 ohms per 
volt; 3Vi", rd fl bake case, concentric stylo 55.00 
-Weston 301. SVa", 4 K.V. with external '*re-r 

resistor . 58.90 

—W.H., NX-3S, 1.5 KV with IQOO ohms per volt, 
ext prec wire wound resistor & rotg Clips, 3'^". 

rd fl bake case . $7.25 

NX.35, 20 KY with ext proc wtre wound 
1000 otona per volt resistor and mtg clliis 521.00 
O.C. miLLfAMMETERS—G.E.. D04I- 30 MA. 3Vi»". rtl 

fl bake case .. . S3 50 

—O.E.. DO-41, 50 MA, black erate. rd fl 

bake caso . 53.25 

^ DO-41. 200 MA, 3V^", nt B bake case 53.25 

O.C. Microammeters — W,E.> 100-0-100 micro¬ 

ampere. approximately 950‘ohms reelaunce. 3Vi". 

rd fl bake^ase, concentric style .. 56.50 

—TYlplctt, 100 ua mvt, approx>500 ohms resist, 
sc cal 0-3. 0*15 & 00 V MA. 4" Reel fi bake ca.se. 

Knife edge pointer .. . . . . .55.50 

—O.E.« DO'4], 200 microampere mvt. Knife edge 
pojnter. sc oikd “Set Carrier” supp with naper 

V.O.M.A, EC, 3^", rd fl bake case. 54.95 

A.c.^ voltmeters—W.H,, NA-35. 16 V. (100 MA) 

3Vbt". rd fl bake case.... ,53,95 

—W.H., NA-35, 150 V- (10 MA» 3V{i" rd fl bake 
case ... . .. .. .. '. . . $5.50 


All Items are Surplus-New-Guaranteed- OyO.D.’a no 
sent unless accoDipanied by 25% Deposit. 

Orders accepted from rated ooocorns. public Instltu 
tlons. etc,, on open account. 

Tho abore Is ot^lJ a partial listing of the mani 
Items we have In stock. Send for free circular. 
MANTTTACTURTM. SXPOBTESS. DEALBB8—wi 
Invite your inQutries. 

MARITIME SWITCHBOARD 


336 Censl Street 


New York IS, H V. 
Worth 4-8217 


A.F. WATTMETER TESTS SPEAKERS 

(Continued from page 31) 


Colibration 

After the circuit is wired up and 
checked, the plate voltage is adjusted to 
120 and the BOO-ohtn wire-wound (bias) 
potentiometer is varied until the plate 
meter reads just above cut-off. A slight 
residual reading of less than 1% of full- 
scale may remain but does not interfere 
with the operation. The impedance 
switch in the grid circuit is set to 8 ohms 
^center contact) and a variable 60-cycle 
voltage is applied to the wattmeter in¬ 
put circuit. This voltage may be from 
a variable toy transformer, a variac, or 
a voltage divided across a fixed voltage. 
Two 6.3 filament windings in series and 
correctly phased are suitable for the 
latter. A-reliable voltmeter should be 
used in any case. 

Fig. 2 shows required input voltages 
for specified plate currents. For ex¬ 
ample, a 4-volt input causes tjie meter 
to read 2.0 watts, that is 20 ' micro- 


ten tiometer. The cathode resistor has 
the same effect on the spread when it 
is decreased. A siightly different setting 
of the grid (2,000-ohm) potentiometer 
also may be tried if necessary. 

After several adjustments, the watt¬ 
meter should be within 2>% of the graph 
calibration. Still leav.ng the impedance 
switch at 8 ohms, adjust the meter to 
mid-scale. This requires 8.96 volts (-9 
volts for practical purposes). If this 
comes out right, throw the switch to 4 
ohms and note that the plate current 
rises to full-scale. Now change to 16 
ohms and the reading should drop to 50 
microamperes. If these values are not 
obtain d, the resistance of the input im¬ 
pedance loads are probably not exactly 
8 and 4 ohms each. 

With the 8-ohm load, the meter is 
direct-reading, 0-20.0 watts. Voice coils 
of this impedance are usually designed 
for a m'aximum of about 15 watts, so 



Rg. 


ircuif of the a.f. wattmeter. Tho 6SJ7 is a sine-wave transitron signal generator.* 


amperes. The grid potentiometer may 
be adjusted for this value. Then as the 
input is increased the plate meter should 
show current values like those in the 
graph. At 12.6 volts (2 filament wind¬ 
ings in series) the meter reads Just a 
hair above full-scale. 

With the voltages previously given 
the first attempt will probably give a 
result close to that desired. It can be 
improved by slight adjustments. In¬ 
creasing the grid bias (and plate volt¬ 
age if necessary) produces a greater 
spread of the readings, and vice versa. 
In other words, if the upper scale read¬ 
ings do not advance fast enough, in¬ 
crease the resistance of the 600-ohm po- 


there is plenty to spare for peak or in¬ 
stantaneous values. With the 4-ohm 
load, the meter readings must be divided 
by 2 since it actually shows 0-106 watts. 
With the 16 ohm load, the wattmeter 
measures 0-400 watts so the readings 
must be multiplied by 2. To acoommodato 
the high power handled the impedance 
switch should be of heavy construction, 
such as an Ohmite multitap power - 
switch. 

The auxiliary PM speaker may be 
switched into the circuit when an audio 
check is desired. It is shunted by a vari¬ 
able 10-ohm resistor to bring the com¬ 
bined impedance to 4 ohms. The shunt 
is correct when no change is noticed 


LOOK AT THESE SUPER-VALUES! 




RECORD PLAYER • 


COMPLETE 
$985 

with tube 

A complete kit at a 
new low price. Pow- 
erfOl rim drive 
motor. Hiffh output 
low pressure cr 3 rBtal 
pickup. Five inch 
Alnico 6 speaker. Dual tube am:>liAer. All wood 
cabinet. Durable leatherette covering. Including 
all necesBary hardware, wire and solder. Model 
RP410 complete with all instrucUons, nothing 
eUe to buy. Ship. wt. 7 Iba. 

HALLMARK ELECTRONIC CORPORATIOK 


TEST OSCILLATOR—^ 


AT ONLY 
51475 

with 

tubet 


Two ban da, 180-676 and 67.5-1800 Kc. 12SK7 
ECO S6Z6 rectifier and 991 modulator, tye.igned 

and priced to save you money. Kit . 614.75. 

Wired . . .. $20,25 

Terms*C«ah with order or C.O.O, with 20^ deposit. 
Send for our new berosln list. 

592 Communlpsw Avb.. Jersey City 4. M. J. 
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Whea switching the speaker in or out 
A sustained audio tone is needed for 
this test. Distortion may be checked with 
the speaker, the meter itself showing 
only power level. 

The transitron is conventional and 
is included as a source of pure sine wave 
audio power. With the voltages shown 
in Pig, 1, the output has very low dis¬ 
tortion. In some cases it may be found 
that the feedback is so low (for pure 
wave form) that the oscillator does not 
start. The line switch may be thrown 
off and then on again quickly to start it 
oscillating. 

The choke coil in the screen circuit 
of the oscillator may be a small filter or 
transformer winding, A small induct¬ 
ance bypassed with a large condenser 
gives low distortion. The condenser may 
be chosen to give the desired frequency, 



which should be about 400 cycles. The 
power output is sufficient for amplifier 
testing. 

The 10^watt voltage divider used to 
provide transitron voltages, as well as 
the other lO^watt voltage dividers in 
this circuit, may be of the ^’Dividohm” 
or similar type. A shorting switch is 
added across the microammeter to pro¬ 
tect it when not in actual use. (When 
the instrument is turned off, the needle 
will tend to slam off scale on the lower 
impedance ranges.) 

The wattmeter may be used not only 
for direct measurement of power but 
also for alignment or adjustment of a 
receiver or amplifier. Wattmeter read¬ 
ings are much more sensitive to changes 
than are voltmeter readings. For ex¬ 
ample, a 41% increase of voltage is 
equivalent to a 100% increase of power. 
Thus where a linear wattmeter will de¬ 
flect from mid-scale to full-scale, the 
same change will only bring a voltmeter 
from mid-scale to l^ss than three-quar¬ 
ters scale. 


Amplifier distortion is checked by 
switching in the speaker while noting 
the power. It will be interesting to vary 
the load impedance while listening. The 
correct load is the one which gives mini¬ 
mum distortion but not necessarily 
greatest output. 



NOW 

FOR YOUR SILENT PROJECTOR 


Convert your 16mm talent OTfr- 
iector to sound (reearttless of 
matte) with Apex soutid bead ft 
rsdiofilin adapter. Cuarantacd 
excellent performa ii c a . Writ* 
today for free Information. 
APa VIDEO* m09UBranford St. * Rotcoe. Calif. 



£c0n0mUai 


yo ^ — - 


Airport & Troin 
Announcements 





f 8 HOURS OF 



30 Second 
f^ewind 


I ndustrlol: factory 
WorJt Music, 


QuuUf 

Optraiion 


Conference 

Recording 


flow CONTINUOUS PLAY 

ON THE MAONETA PE* RECO RDER! 

Now — record and 
play bock on this 
omazing instrument 
any sound thot cem 
be heard, and many 
that cannot — from 
a concert hoU sym¬ 
phony, to the beat of _ 

your heart Simple interchangeable capstans pro¬ 
vide a choice of three tape speeds for high ^delity, 
medium fidelity, or up to 8 hour voice recording. 
The ideal recorder and playback unit for homor 
office. Industry, ond broodcost stotion. 

Write today for our free illustroled technicol cato* 
log featuring our complete series of Magnetape 
Recorders, and accessory equipment. Send 25<t In 
stomps or coin for our new booklet, ''Elements of 
Magnetic Tape Recori^g — and 999 Applications.** 
* Troidemork 


Compfgtm 

o^uiomatic 


AMPLIFIER CORP.of AMERICA 




398-iO Broadway 


New York 13, N.Y. 




QVICKeR...AT lOWtR COSJf 

The logical approach to any pound system plan,' 
ning problem ts to first select the speaker or 
speakers capable of proper coverage and quality 
of reproduction. Once the speakers have bean 
decided upon, the selection of the correct sUa 
amplifier beci^es a routine matter of totalling 
the powers required for the individual speakers. 
The many UNIVERSITY speakers now avail¬ 
able readily solve this problem. Included are 
speakers for every class of service—low power, 
super power, directional, radial, explosion-prOof, 
tubmergence-proof, high fidelity, pagbig tall^ 
back and others. 


BirTER somsYmMs 


^.WITH LESS] 
POWER! 

University speofc- 
ers require min¬ 
imum amplifier 
power. HovJng o 
higher conver¬ 
sion efficiency, 
they deliver 
qiore ocquctic\ 
output per) wott 
input, than ony 
other speoker of 
comj^robie s'lze 
ond weight. 
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\ lid*** 
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MODEL iBg 
PRICE sa^.oo 
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MODEL $AH 
PRICE $37.00 
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jie4-lite Tester 
Chemical Lab 
Needle Packet 

G-C NE-O-LITE Wigiwnent Kit 
TESTER 

For testing: fuses, appli¬ 
ances and any electrical 
circuits. 90 volts to BBOV 
A.C. or D.C. No. BlOO 

List 60e 

ELECTROVilC 
CHEMICAL 
LABORATORY 

Ideal for ei* 

perlmsnton. 

GOtTlocmoO, 

10 dlfferonC 
bottles and 
cnecQlcali in steel rack (free 
rack). No 998 _LUt $||J2 

C C SERVICEMAN’S 
PHONO NEEDLE PACKET 

For every serviceman. Easy 
to carry Defies and sell on 
the job with this handy 
packet of 10 assorted types. 

No. 1482.List IT.50 

(RESALE Value $9.50) 

C-C NO, 5023 
I ALIGNMENT KIT 

Complete kit that 
I will take care 
most sets. Contains 
nine excellent 
tools, with leather¬ 
ette case. 

List 16.25 

Sold by ALL Jobbers 

WRITE FOR YOUR COMPLETE NCIfll 
COPY OF OUR CATALOG TODAY! 

AADIO DIVISION DEPT. D 


...ALCEMENT MIg, (o.. Ro(kl«t<), 111.. U.S. A, 

Manufactvrert of over 3,000 produett 


SoJei offtcei in pnncipai citiet 


Get a new 
ELECTRIC SOLDERING IRON 


FREE 

i i i and assemble your own 
MAGI-KLlPS 
Radio & Electronic Experimenter's Kit 



This is the same MAGI-KLIPS Kit—com¬ 
plete with all parts—that we sell ready as¬ 
sembled for $29.75. 

In knocked-down form with full instruc¬ 
tions for assembly, it is. now available at the 
new low price—' 


$19.75 


. . . complete with a new Electric Solder¬ 
ing: Iron—the ideal iron for wiring your un¬ 
assembled MAGI-KLIPS Kit. 

Remember, you build 18 different experi¬ 
ments with your MAGI-KLIPS Kit. You 
actually teach yourself radio and electronics 
and have a lot of fun at the same time. 
KADIO receiver, home BROAOCASTER. PHOTO- 
ELECTRIC RELAY. CODE PRACTICE OSCILLA- 
TOR. SIONAL TRACER. REMOTE CONTROL RE- 
LAV, PhonogrmPh TrantmittOr. Intercomniunic*. 
tion Amplifior. C«de Trantmitter, Radio Fre- 
quoncy Oicillster. TmicphonP Line Amplifier. 
Electronic Switch, Phonograph AmPllhcr. Tont- 
pvraturo Control Relay. Contact Detector. .Elec* 
tnnie Metronome, Interval Timor (one<thot). 
Interval Timor (repeating). 

Send for your copy of FREE booklet. **Eloctroii»e» 
Made Ea«y.*‘ 

DEER & TAYLOR COMPANY 

Dept 0 l841.Mlivia 8t Btrltflfey 9. CaJIf. 
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RADIO PROPAGATION 

(Continued from page 22) 

tance of the station with which com¬ 
munication is to be established. 

At lower frequencies the E-layer may 
enter into the picture. An E-layer chart 
in the Predictioiia helps the radioist to 
use reflections from that layer. After 
selecting the best frequency from the F 
charts, consult the E chart. If the E- 
layer muf is higher than that reflected 
by the F-layer, use the E-Jayer fre¬ 
quency. 

Adapting the predictions 

All these methods are excellent for 
transmission between 2 fixed points, 
such as 2 commercial or government 
stations. They are not so good for the 
amateur or short-wave listener. The 
amateur wants to know what frequen¬ 
cies to use to cover a large area—pos¬ 
sibly a continent—or in what direction 
to send a CQ to get results and dx on 
his transmitter’s frequency. The short¬ 
wave listener would like to find out 
when to listen for elusive short-wave 
broadcasters. Both are on* the alert for 
times when higher frequencies than 
those predicted arc useful, for these are . 
the periods of dx. 

A few attempts have been made to 
broaden the scope of the Predictions to 
cover- amateur and general require¬ 
ments. The most successful of these is 
based on the observation that a given 
muf ‘‘cloud” drifts along the earth from 
east to west, maintaining a constant 
angle with the sun. The amateur who 
works on 10 meters, for example, can 
note the area over which 30 me or high¬ 
er is the muf. If this area covers the 
control points between him and any de¬ 
sired station, he can work that station 
on 10 meters. Another system calculates 
owf’s for narrow strips along the Amer¬ 
ican-coast and that of other countries. 

The table presented here represents a 
new approach to the problem. Based on 
latitude 40 N in the western zone, a 
large number of calculations have been 
made, giving the optimum frequency for 
any part of the day for any distance and 
any direction. As conditions drift west 
with the sun, this chart will be correct 
for any part of the United States on the 
40th parallel, and approximately cor¬ 
rect for considerable distances north 
and south of that line. 

The table shows conditions at inter¬ 
vals of 3 hours and at ranges from 2500 
miles (4000 km) to 12,500 miles (20,000 
km) at intervals of 2600 miles. These 
intervals are close enough to permit in¬ 
terpolation for times and distances be¬ 
tween those given. The same is true of 
directions. 

Use of the table is simple. The user 
merely consults it for the current hour 
and notes the optimum working fre¬ 
quencies in each direction for the vari¬ 
ous ranges. A combination of high 
working frequencies and great distance 
spells dx. Low frequencies in a given di¬ 
rection indicate the limits within which 
a receiver or transmitter should be held 
(Cmtimed on oppoeUe page) 
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RCA Outdoor Speaker 

Sturdy metBl case defies worst weather. 
Magnet weight 7 lbs. rated wattage 30 watts; 
complete With multiple use output trans¬ 
former and 8 ohm impedance voice coiL Your 
cost at Almo 19.95. No. MI-2917-S. 

80% OFF ON POWER RHEOSTATS 


IRC 25 watt 10 ohm.49c each 

IRC 25 watt 50 ohm.,49c each 

IRC 25 watt 25 ohm.49c each 

Ohmite 25 watt 100 ohm.49c each 

Ward Leonard 25 watt 25 ohm.49c each 

Ward Leonard 25 watt 50 ohm..... .49c each 

Ward Leonard 25 watt 15 ohm.49c each 

Hardwick 25 watt 30 ohm.49c each 

IRC 50 watt 80 ohm...75ceach 

IRC 50 watt 100 ohm. 76c each 

IRC 50 watt 185 ohm . 75c each 

IRC 50 watt 375 ohm.............. 75c each 

Ornite 50 watt 9.5 ohm . 75c each 

Ohmite 50 watt 20 ohm . •....76ceach 

Ward Leonard 100 watt 34 ohms.. .95c each 
Ward Leonard 100 watt 120 ohms. .95c each 

Triplett 327T 3 ' 0-1.2 DC AMP.$1.95 

Beede 3'’ 0-1000 DC MA.2.50 


Phone 

LO 

3-9225 


509 ARCH STREET 
PHILADELPHIA. PENH. 




SPECIAL! 
SPECIAL! 
SPECIAL! 

Highest Grade Standard Output Trans¬ 
formers. Push-Pull 50L6 to 4 ohm Voice 

Coil ... ..49c 

S'nrrie 50L6 to 4 ohm Voice Coil.39c 

Single 42, 43, 6V6, to 4 ohm V.C. ... 42c 
Filter choke 300 ohm, 70 mills. 10 by 39c 
# Include sufficient meney for postage; unused 
postage refunded. • 20 % deposit with order, 
balance C.O.D. Minimum order $3.00. 

Write for Giant Bargain Catalog. 

BUYERS SYNDICATE 

786 Carew Street Springtield, Mass, 


GREYLOCK 

A Dependable Name in 

RADIO TUBES , 

OT. Gists, and Miniature TyPCs. 
t2SA7. S2SK7. 12SQ7. 50L6. 12AT6. 

12006. laOEG. 35W4. SOBS . each 30c 

iA7. IAS. iSS. 1T4. 3S4 .. each 4*9c 

32L7, 70L7. 117L7 . ««Ch 5«c 

All Tuixkt carry RMA OO-Day Guamnteo 

PM SPEAKERS 


A'’ Ainleo No. 5 ...««ch $l.i9 

5* Ain loo No. S . . . .^.each 1.29 


Standard Crystal pickup for 3 Tube Amplifisr 1.49 


TERMS: Not COO. No order accepted' for less than $5.00 
WRITE FOR BARGAIN CATALOG 

GREYLOCK ELECTRONIC SUPPLY CO. 

30 Church Street New York 7, N, Y, 


A thyratron motor control announcod 
by SylVania makes it possible to op¬ 
erate a special electric motor at a 
speed of 120,000 revolutions a min¬ 
ute. 
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^HARD TO-GET PARTS^ 

POWERFUL ALL-PURPOSE INDUCTION 
MOTOR 

IDEAL FOR EXPERIMENTERS—101 USES 

Sturdily constructckl to precision 
BtaiKiards. ihu seir-fiUtilni; shaded 
pole A C. induction motor Is povr- 
orful enouch for a number of uses. 
Some of these ore; Automatic Tim¬ 
ing Dev ices. Current lntorru|)itare. 
Electric Fane. Electric t^imes^ 
Window Dienlaye. Photocell Control 
Devices. Electric Vibrators. Small 
Grinders. Suffers and Polishers. 
Miniature Pumps, Mechanical Mod- 
•le. Sirens, and other sPSHca- 
ttnns. 

Coneumee about IS watts or 
power and has a sneed of 3.000 
r.n.m. When oeSred down, this 
« sturdy unit will constantly oper¬ 
ate an 18* inch turntable loaded 
with aOO lbs. dead weioht—THAT'S POWER1 

Dlmenalona 3- hich bv 2" wide by IWa" degpi 
has 4 convenient mouiillnir studs: shaft Is lotur 

by 3/IS” diameter, and runs In scir-allEnlnx oil- 
retalQlne bcarlnRS. Dcslenied for 110-20 volts* OO-OO 
cycles. A C. ohly. Shp. Wi. 2 lbs. 

ITEM NO. 147 OC 

YOUR PRICE . 


ULTRA MAGNET 

LIFTS MORE THAN 20 TIMES 
ITS OWN WEIOHT 

LITTLE Giant magnet 
L ifts 5 lbs. easily. ‘Alclutis 4 os. 
Made of ALNICO new hieh-mai;ne(lc 
Steel. Comj.Iete with Ueeiwr. World's 
most POwerfU’l magnet ever made. 
The experimenter and hobbyist wUI 
And hundredH of excel Tent unes fiir 
this hieii nualUy permjineiit macnet. 
Measures IS^ x ivb" Ship. Wt. 

ITEM NO. 1S9 SI kH 

YOUR PRICE . 



GENUINE MICROPHONE TRANSMITTERS 

RcRUlar totephone trans- 
mlttert Ukon from R l.t»t?e 
leK-ihioiJc supply com- 
liaiw's Overstock. Wont 
perfccLIy on 2 dry cells, 
rat* be uacd on P.A. sys¬ 
tems. call systems. Intor- 
rummuirlcsUnns sets, 
shnrl-lliie telephone clr- 
riilto. hnuso-to-house or 
fnrm-to-fsrm 'nhone lines, 
also to talk thmnfrlt yntir 
owir radio or as rouceoled 
dictaphone nick-up. Use- 
ful replaremonts mi bnl- 
tory-oi»erated rtmil tsio- 

_ phone lin^. 

•rB.VTom.,.*.-. TTHKSE ARE OKNIRNP. 

MADT5 BY KF.I.I.OOO. WKsrrRRN 

ELECTRIC AND STR0MBERG-CARI.80N. excbllont In 
appearance and operation, A remarkable value and 

one seldom offereo In these times. Ship, Wt. 1 lb. 
item no. 160 52^10 

YOUR PRICE . 




$fr95 


AMAZING BLACK LIGHT!! 

Powarful asO-WaX Ul(ra.VIOI,t Soura, 

Tha best and moet Prsctlrai 
source of iilirs-vioiot tlirht for 
general exnertmeutal and hnler- 
talnmoril um*. Makes all fluores¬ 
cent Buhstances hrllllantly luml. 
nescent. No transformers of any 
hind needed. Fits any sLandard 
lamp socket. BrInRB oui beau¬ 
tiful opalescent hues in various 
types of moteHaia. Swell for 
amateur partlea. ptaya. Oto.: to 
obtain unique llEhtlnE effects. 
Bulb only, ShP. Wt. ' 

ITEM MO. »7 
VOUn PRICE . . 

WESTERN ELECTRIC BREAST HIKE 

This Is a fine lIRbt-welKht alr^ 
craft carbon microphone. It welEhs 
only 1 Ib. 

Mlkc comes with breastplate 
mounting and has 3*way swivel* 

InC ndiustmenl so that It can be 
adjusted to any desired position. 

There are 2 woven straps: one 
Koes around neck. the othei 
around Chest. ^ Streps con ih> 
snapped on and off quickly by an 
InSenloUB arrangement. 

This ekceliont miko ran be 
adapted for home hroodcastinir or 
Private communication eystems. By 
dismount I nE breastplate. It can be 
Used as desk mlko. 

Comes complete with O-fnoi 
cpnl ^nd hard rubber pfufr. Pinlahed In i 
plate, non-rusieble. Shlpplns weieht, 2 ibe, 

ITEM 183 

YOUR PRICE . 



ei^rardlxed 

$1.49 


WATTHOUR METER 


Comuletelp Overhauled and 
ready for Immediate service. 
Desisted for resuiar llO- 
voit, 60 cycle 2*wlre A.C. 
clrculL ^impie to Inataii: 
2 wires ironj the line and 
2 wires to the load. Sturd¬ 
ily constructed In heaw 
DieUi case. SMt* high. 6i4" 
wide. 5* deep, westlncr- 
house. G. E. Ft. Wnyne, 


ITEM NO. 33 
YOUR prp:e 


$7.50 





HUDSON SPECIALTIES CO. 

40 West Broadway, Dept. RC-f2>47. New York 7, N, Y. 
1 have circled below tne nomnera of the Items I’m 

ordcrluR. Mv full remlilatire of 8.. . . . . tin* 

elude shipping changes) Is enclosed fNo C.O.O. 
ORDERS UNLESS ACCOMPANIED WITH A DEPOSIT.) 

OR my deposit of $ . is enclused i20Vo 

reimlrertl. ship order C.O.D. for balance. NO C.O.D. 
ORDER FOR LESS THAN SS-OO. BE SURE TO IN. 
CLUOE SHIPPING CHARGES, 

Circle Item No, wanted: 

147 159 160 -07 182 33 


Name 


Address 
Citv . , , 


please Print Clearly 
. Stat* , 


•to work or hear from statione in those 
great-circle directions. 

A great-circle chart based on a point 
near the user^s location is exceedingly 
useful for ascertaining the bearing of 
distant points. Less convenient is the 
chart published in the Instructions^ but 
distances as well as directions can be 
obtained from it. A globe and piece of 
string is possibly the simplest means of 
finding direction and distance. 

For example, to find the muf for 
working between New York and San 
Francisco at 9 p.m. Eastern Standard 
Time during December, 1947, first find 
the bearing and distance by any of the 
means above. The distance is between 
2600 and 3000 miles, and thus fits most 
closely the 2600-mile table. Bearing is a 
little north of west (in spite of the fact 
that San Francisco is south of New 
York). At 21 hours the maximum usable 
frequency west is 24 me. For reliable 
work this should be converted to the 
optimum working frequency (owf) by 
multiplying by 86%. The owf is then 
about 20,6 me. The nearest amateur 
band is 14 me, though short-wave lis¬ 
teners may look for Treasure Island 
right up to its 21-mc frequency. 

Again, suppose a short-wave listener 
is interested in getting Shanghai or 
Nanking. Distance is ascertained to be 
approximately 12,000 km and the bear¬ 
ing slightly west of north. Looking at 
the chart, it appears that 13 me at 9 
p.m. offers the best opportunity, as read 
from the 750O-mil3 chart.in the direction 
N. Checking with NW, the best times 
appear to be between 3 and 9 p.m., with 
a frequency as high as 33 me at 6 p.m. 
However, the bearing is much more 
nearly north than *northwest, leaving 9 
p.m. the best hour. 

Only one direction is given for the 
12,600-mile range, as it is the same dis¬ 
tance in aU directions. There is very 
little difference in muf over, a wide angle 
from NE to NW. The operator with a 
rotatable antenna may find it worth hie 
while to try various paths. 

jRabio tKftirtp-.^'ibe l^earS Sgo 

in ^rniBbacfc ^ublicattoni^ 


HUGO GERNSBACK 

Pounder 


Modern Eteetrlct . IMS 

Electrical ExDerlmenter . .1913 

Radio News . 1919 

Science & Invention . 1920 

Radio-Craft . 1920 

Short.Wave Craft .. ..1930 

Wireless Assoclatien of America . 1908 


Some of the laroer libraries In the country still have 
copies of ELECTRICAL EXPERIMENTER on file for 
Interested readers. 

From the December, 1913, Electrical 
Experimenter : 

Dr. de Forest on the Audion Ampli¬ 
fier. 

Modern Radio-Telegraphic Receiving 
Sets by H. Winfield Secor 

Constructing an Oscillation Trans¬ 
former by Sawuel Cohen. 

How to Make a Novel Wireless Re¬ 
corder by Albert E. Shaw. 

Effect of Sunlight on Radio Waves. 

Wireless Helps Explorers 800 Miles 
Away in Anarctic. 

Learning the Radio Codes, 


LEEDS 


The house you here 
known ter 25 yeers 



BC-438 

FREQUENCY 

METER 

110 volt AC operated, 
fango 195 to 215 mega¬ 
cycles; comp Ie e with 
tubee, crystal, calibration 
ou :a and CQ QC 
schematic: onlyV^*^^ 

BC-1066A—UUP 2 Band 
Becclver, battery posvered 
Tubes 2-957, 1-1D8GT. 

Very easily adjusted to 3 
meters. In wooden case, 
with ca QC 

schematic. 


MICA CONDENSERS 

Aerovox, type J50O-H-229 low loss, bahellte ease; 
capacity 0.4 Mfd 600v EFF. 18 amps at 3000 KC: 

25 amps at 1000 KC. Spedal . 93e 

.01 Mfd 600v DC posUge Stamp type . 5« 

1 5 aBs*t stiver micas, special .. 95t 

VARIABLE CONDENSERS 
100 Mfd double boaring, silver plated. Isolantite In* 
sulatlon: can be ganged either end—29c; 10 for .$3.50 
25 Mfd balanced stator one hol e mt g. iBOlanllto Insula- 
tlon. Polished plates; Swell for UHF—29c; 10 for $2.50 

IIOt Pilot assemblies .39« 

ARC*5 Banana plugs silver Plated: dozt . lOc 

Antenna plug 46-P?-l for 522A . f5e 

FT-243 Crystal holders . I5e 

FUSES—8 AG 1/100 amp Inst type; doz.50c 

GENERAL RADIO POWER TRANSFORMER 
550.0-650 V at 100 Ma. 0.3 V at 3 amPs. 6 V at 
3 amps . $1.95 

Relays G.R high current, 24v coll, 200 amp. con¬ 
tracts . *, . 39 e 

Sigma Plug in type; S.prong, 200 ohm. 4 Ma DO 95e 
SOO (rfun twin leads, outdoor or indoor. 100 ft $2.95 
Circuit Breaker, Helneman. 3-5-25-35-65 arap....9Se 
50 MllUvoltmeters. basic movement, can be used for 
any range, with use of shunts and resistors... .$1.95 


Radio 
Transmitter 
& Receiver 

APS I S 

Tunes 410/420 
megacycles; 
light weight 
airborne Ra¬ 
dar. 17 tubes. 
Including 




5/6J6; 9 / 6 AQ 5 : 2/2D21; 1/VB105 and Cl 1 QC 
SO megacycle I-F- strip. All for. ^ 

OIL FILLED CONDENSERS* 

Ail Standard Brand —Guaranteed 


16 Mfd. 400? DC WE 98e 
0.V5 Mfd. 600 vDC dyr 15c 
0.1 Mfd. 600v DC....I5e 
2 X 0,1 Mfd. 60Qv DC 25e 

1 Mfd, 600V DC.25< 

2 Mfd. eOOv DO....a.49e 

10 Mfd. 600v DC... .98e 

1 Mfd. lOOOv. DC. ..39c 

2 Mf<L lOOOv DC.79c 

0.5 Mfd. 1500V DC.;.25a 
9 Mfd. 150OV DC. ..$3.25 


10 Mfd. 1500V DC..$3.50 
7 Mfd* 330v AC...,$1.25 
7.5 Mfd, 330v AC ,'.$1.25 
1.78 Slfd, 200v AC WE 25e 

1 Mfd. 5000v DC ..$2,95 
0.1 Mfd. 7500V DC $1,50 

2 X 0.1 Mfd. 7500v 

DC .$2.00 

.02 Mfd. 8000V DC ..98c 
2 Mfd. lOdOOv DC $17,50 


General Radio Co.. VARIACS 

200-B 170KVA 0-l35v output. 1 amp;.$12.50 

V'5 860KVA 0-lS5v output. 5 amp. 

V- 5 MT 860KVA 0-135v output, 5 amp..$25,00 

V-10 1.725KVA 0-135V output. 10 amp . H^.OO 

V -IOMT 1.725OTA 0-136v output, 10 amP ... .$40.00 

, National co, products 

ACN Vernier dial 5 x 7%.,.. . VjvViC Sf 

AB 4 I 6 air spaced exciter colU. for , 5-10-20-40-80 
meters: end. center or swinging link .,^....$1.15 

XB-19 Socket for above . . .,. 33e 

Complete stock of NATIONAL CC . Receive 
Condensers, dials and other parts ON HAND, 
Catalog on reQueit 

Crystal Miko. guaranteed perfect. Use for replaoemeni 

of your shot mike. Less holder. Spi^Jal . 69c 

Octal socket, low loss bakelite molded In metal ring 

1%' diamelor ... -5* 

OcUl socket. Isolantite molded in metal ring, 
diameter . . .. . - ..,|?f, 

WIRE WOUND 
POTENTIO m ETER 

1 00.000 ohm, precl&loo made. 

G.R- tybe; 25 watt, S'" diameter. 

Brand new .$1.95 

Our supply of chassis, panela 
and cabinets. Mack crackle On* 
ish, are priced LOW—as usual. 

If not rated 25% with order, balance C-O.D. All 
prices F.O.B. eur warehouse New York. No order 
under $2.00. We ship to any part of the globa 

LEEDS RADIO CO. 

75 Vesey Street, Dept." RCI2 
COrtland 7-2612 New York City, 7 
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A TWO-TUBE FM converter 

(Continued fr<m page 30) 


CIRCUIT 

ALIGNED 

DIAL 

POINTER 

SIGNAL GENERATOR 

30% ModulaHon 

Freq. Connection 

TRIMMER OR 
SLUG ADJUST. 
MENT 

PROCEDURE 

l.f. 

108 me. 

21.75 me. Through .Ol-cdpaeitor 
to point A or pin 

No. 1 of P8 fubo 

Bottom slug 
l.f. can 

Adjust for maxi¬ 
mum output. 

R.f. 

105 me. 

105 me. Through 300 ohms to 
terminal No. 1 and ter^ 
minal No. 2 

Local osc. 
trimmer 

Adjust for maxi¬ 
mum output. 

R.iF. 

108 me. 

105 me. Through 300 ohms to 
terminal No. 1 and ter¬ 
minal No. 2 

Antenna 

•himmer 

Adjust for maxi¬ 
mum outpuf while 
rocliing the vari¬ 
able cof\dens6r. 




Senco Successfully Continues Buyers DIvitlentI Plan 
To Include An Exclusive Radio and Radio 
Phonograph Combination Buy 


4TUBEAC-DC SUPER¬ 
HETERODYNE RADIO 



5 TUBE AC SUPERHETERODYNE 
RADIO PHONO COMBINATION 


featuring 
Angle Diol 
for eosy 
tuning 


This model la a four tube superheteitxlyne receiver. 
AC‘DC, givtns elz Itibe performance by the use 
at multi-purpose tubes, covering the rrequoniar 
range of S30 to ICOO Idlocyclea an4 Incorporatlnc 
the features of beam power output, su- 
per-seneitlro, hlgh-offlctency. perma¬ 
nent-magnet dynamic speaker automatic 
rolume cont"ol. and numerous other fea¬ 
tures producing lmp*orDd p rformance. 

(Cempleie wiV< tube*) 


13 


9 $ 



100,000 RADIO TUBES 

Every tube guarantood. Eveo tube In carton. 


Type 

1U5 

IV 

lt.4 

249 

2A6 

2X2 

3A4 

3Q5QT 

SU40 

SMirOT 

5V3QT 

SY4Q 

5A7 

CAAOT 

eAC7 

SAKS 

6A07/0AK7 

CR7 

6CSOT . 
GC6 
e.rso 
COft 

eroQT 

4H6Gr 

6Jsor 

fiJ7GT 

6Ke<rr 

GKTGT 

6LeG 

6Q7GT 

GU7G 

eVGGT 

6KSGT 

eSA7QT 

GSK7GT 

6SJ7Gr 

6SL7aT 

«Rr'7GT 

A'-otOT 

6SG7 

eZYSQ 

7B6 

7C6 

7C7 

707 

7^4 

7X7 


Each 

30 


IS 

73 


45 

S 

4S 

42 

48 

49 

2? 


if 


M 


37 

37 

s 

24 


Type 

7AF7 

14X7 

12A80T 

1AAT6 

12eAfi 

S2B£e 

S20II 

1238 GT 

12Q7CT 

i20A7<rr 

lft5q7«T 

12^K7CT 

12Si7QT 

26 

27 

41 


78 

80 

a3v 

84/8X4 

88 

2St.eOT 

2S25 

28X60T 

38W4 

35Z3 

35ZSQT 

3St.6QT 


80 

IS 

45 

.as 

'8S 


SI 

39 


S 


jio 

39 

93 

.IS 

32 


30 

»7 


il 


117Z3 
117ZeOT 
SOBS 
321.7 QT 
82 


' 29 " 


Tlila model 'ia a five tube superheterodyne receiver, 
giving seven tube performance by the use of mul¬ 
ti-purpose Uibea, cmering the froguency range Of 
540 to-1700 >kllocycloa Standard Broadcast and In¬ 
corporating the fCBtiirea of beans power output, totio 
coat'ol on both radio and record Player operation, 
super-BenaittVC. high efficiency, pertna- 
oent*mag»et dynajnlc speaker, auto- 
tnatlc volume control, loop acrlol and 
numerous othor features Producing Im¬ 
proved porfcrmaace. (Com*-•<>> with 
tubes) 


AG PHDNO 
MOTOR AMD 
PICKUP 

60 oyolea. U5 
voUa w*h 
TurntabiA 3! 
Complote ^ 


OUTPUT TRANSFORMCRS 

SOW . : . 45 8A. 

»Q5 . eA 

ffVQ .50 ©a. 

SPEAKERS 

4" P.M, ^a)«Qr . .. .Si.19 

5* r.BC i.ic 

P.U. »>CAleer . 1.89 

8^ pJl. Apoaltor. - .... 2.78 

12” P.M. Speafcor 

Aittico a iDigmot ..8.49 

Kit of 180 aflborted loaulatod reatvtfiro popuUir 

Qhmaxoa, 1/3. ^ A 1 watt . 1.79 

900 H olim V.C. with Switch 244” Shaft. Popular 

Ib^ind . . .. . ea. .40 

40 X ^ Bnootvolgtto Good. ISOT. ..49 

50 « 00 Sleotroiytic 0>nd. ISO v. . 49 

Mal’ory—O Yott 4 Prong Auto Yltorntor . . *.19 aa. 

2 VoU Ttbratpr .. oa. 

830 Push Pwll tvrlh*noK. O^m povrar ani|» Jlar 
tube ... 1.49 m. 

25% Deiicsit on AH Order*—BaJ. C.O.D. 

AH Prices P.O.B. Neui York City 



SENCO RADIO WC. 

NEW YORK 7,N Y 


k TELEPHONE BEEKMAN 3-«49e 


the convwi^r was connected to an a.c^ 
d.c. receivsr, even when the plug was re¬ 
versed for opdaura conneotioii* 

The servioeman is likely to find this 
the first l-tube-and-rectifieT set he has 
bean called on to aligil. Nevertheless, it 
is a superhet^rodyjie and calls for stan¬ 
dard alignment procedure, which is 
given in the table. 

In the absence of a high-frequency 
signal generator, the r.f. section may 
be easily aligned on a beal station. With 
the proper antenna attached, tune in 
an FM station, preferably between 97 
and 108 me. Note any difference in cali¬ 
bration and oorrect accordingly with 
the local oscillator trinhner. Then, ad¬ 
just the antenna trimmer for maximum 
output while rocking the variable con¬ 
denser. 


ormamn m-lek 

Advertiiemeata lo ttd* BecUon coii 25o * mud 
fbr «ieh tiucrUcm. Nsm*. wmi OdtUlf ntaU 

b« indudtd mt lb« tbuv* nte. Cub (boukl sciMfl)’ 
in cUffHlgd tidTertlflKnBua ubI«u plgced by 
•B tecr«dU*0 Bdnrtiiltaig tceiiAy, ^ *dv«rk(*eiiienl 
for ItM than t«it troeda amufitm. Tan parwirt iHa* 
aaunfr aU Usuu. tmBiy vemnot tor tw«lve tuiicg. 
Objectlonabla or miafPiiaiAR advttrCtervaenu iiut ac- 
*cepted. AdvertlscmAiita nr Jamiary, 1948. 
must -roach ua not Ut«r Hum NorEmber 27. U47. 
Radto-Craft • 25 W. 0*«iy • ftew V8rli 7. K T- 


AMATSUR aAOlO 
-and theory oraparatloo 
amlnatiODi. Uome fWdy Md . 
Badio Intiluie. lOl Wm BSad 
See 8ur ad on pago H. 


oounuem oodb 

Mmaiaar radio «8” 
nt CDurav. AtneriehS 
r«Bt. Ninr Yark Citr. 


liAOAZlNES (DA4!K DAVBD4>«lN>ABiaV. TN>URSTTe. 
aria. Uookt. b aa kl9 t r > MitMcrlpiluna. en;- CaU* 

log lOe '(rafundad^. (^earacia'A W3 Viral Awe., ^Uo9 
T«k IT. N. Y. 


FHK* WHOLESAtf RUl*i/Bim^ TCFVllS. 1»A)(T8, 
Bargain prlcea. Ilenahaw iM^ Supply. 83t5 DelifiS 
City, ' Kanaai City. Kansaa, 


BADIOMXN. SXnVTCRMBTf. BJEOrfmCRS-^AKB 
more money easily'. vraekty poolbte. M't ihow yoa. 

Information free. Merit. tiA 83^ 13Sad Avnrat* 
Sprtnfffleld Oardens 13, Nwm Yorik Vmr York. 


WBITE DEPT. RC 20 POO OTTR LATnST FREE BAB- 
galn Hat of Radio and Electronic paxra. R C. Ttai!'n Paria 
and DUtg. Co., 733 Central Ave.. Kanaaa t-tty 0, Kumu. 


TESTING EQUIPMENT. AM. TYPES AND MODEtS. 
Ez ertly repulrexi and calihmed. Free eMUmatm. 

POLITAN EliECTBONTCS. « Worrao 8t.. N, Y. 7. 
N. Y. 


PRICES SI-ASKBI>--TBnRni’lC BARGAINS—RADIO 
Supoiloa—Kite—SUndard Tubaa Bo9t dlacouut — Fro© 
Bulletins—TECHNICAL LABORATORY—341 Wil*oo 
Avo. Urookljm. N. Y. 


WANTED: USED SPBAYBERRY C»MFI^I» OOimsa 
Box 192. OUray. Colo. 


18. COMBINATION DIR-CTOBT. 600 RADIO & EQUIP. 
Mfrs. 5S Radio AmpURacs Mfgxs. 4^ Radio tube-tubo 
parts mfta. All $3.08. Ho^ of Butto. 60 Bast 4209 
Street. New York IT. N. TT 


BtrtID YOUB OWN nADIO'0. PaONOORAPRS. AND 
neetronlo Etmlpmeni. Band foe our Free Gift o. or and 
ofsaplato CATALOQU& HoOoe Radio. 1330 Broadway, 
Denver. Ooloradta I 


YOCr OAN AnnmAT»^*Y AND SWIFTLY ALIGN 
si^orheterodyne recolveas *»,TaOUT SIGNAL GfENERAb 
ton or other cTPeoelre InttroaienHl. Complete alnoliiled 
Ihlirvctlons only 11. MpoeybacK guarantee. Cba& Oatel^ 
802 Rqqs, Pecoe. Tens. 


8 ‘RADIO-BUILDIBS** flBA H3CFIIIBIMENTKR*S 
Catalog free. Laboratories. Sye4). Sao Cartes. OalitomlA 


28 TBAB8* EXPERIXNCB RADIO RSPAXSING AT 
yaur tiagwtlpt. I've perfected shnpto aratem you can 
Mlow stap by atop. No fonmdaa or eakulationa. Cuts re* 
Mir time to ralRitoimi. Total prlM Mtpald or 

COD. Mooeybaek nsranteo. Roee Radio 14615-3 Qnna- 
rivar* Deteolt 37. MldbJran. 


PBONDORAPS BBCQnD»-OBCUBSB 1647^PH)ONO* 
graph ReoordB Cheap. Catalo^e. Paraaipunt. EM-3U 
Meet Market. Wtlhfiir IfffT-ft Penaa. 


A FORTABf.V RADIO TUBS TBSTER: IM- 
pteweu Cesin. chem i. I radtb leoaivtng iubtoi com* 
Plet8 kit with eaay to towM aapeably btaoMloUng; smp 
yptt $90. Brand vwevr faoWey parts. Sbondagif Appllaaaa 
Ctk. 1488 West Third Street, Dayton, Ohhx 


TEST EQUIPMENT—BRAND KEW. FAOrrOnY SBO- 
ends, olectrtcally oothKt. Write (br libepl £». ounte. 
Measurements Oa. 443 East 116 SC^ K«w YodC. N. Y, 


M 
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METPP . 


4 STAGE 


New! Complete! 


Radio Catalog 


TROUBLE>FREE SERVICE from SfANDARO 
brand PARTS~RCA*AMPER|TE •SIMPSON- 
JENSON ♦ STANCOR ♦ OHMITE • SHORE 
BLILEY •DUMONT*lRC*TRIPLEfT« SPRAGUE 
and hundreds of other well known brands 


Concord 

RADIO CORPORATION 


CHICAGO 7 • ATLANTA 3 

901 W. Jackfton Blvd. 265 Pdochire* $f. 
DowntD^fii Chfcogo Bnmch—229 West Madison St 

LAFAYITTE RADIO CORP. 


160 VALUE-PACKED PAGES 

o< the UTESI and BEST in 

RADIO TELEVrSION 

ELECTRONIC EQUIPMENT 

• Thousaiuls of items for every^Aadio aod 
Electronic need. 

• Special Bargains — money-saviag vRiaea 
io top quality Radio Parts. 

• Immediate delivery from huge stocks at 
Chicago and Atlanta. 

MAJL COUPON FOR FREE COPY 


CONCORD RADIO CORPORATtON. Oepl. 8C-t27 
901 W. Jockson Blvd.p Chkago 111. 

Yes, rush FREE COPY of the comprehcoaiTt 
new Concord Radio Catalog. 


Name- 


Addreu- 
O’ty - 


-Stata- 


the circuit. The output from this tube 
is then applied to a two-stage amplifier, 
from which pulses of sufficient magni¬ 
tude to operate the detecting instrument 
are obtained. 

The pulse-producing property of the 
.diamond is thought to be a result of its 
highly symmetric crystalline structure, 
characterized by a very regular ar¬ 
rangement of carbon atom^ with rela¬ 
tively large intervening spaces. Accord¬ 
ing to this theory, when a photoelectron 
is emitted by a diamond atom as the 
result of the absorption of gamma ra¬ 
diation^ the fre^d electron is accelerated 
through the interatomic space toward 
the positive electrode. Within.a very 
short distance it acquires such high 
velocity that other atoms along its path 
are ionized by collision with the release 
of additional electrons, which in turn 
are accelerated in the same direction. 
This multiplication of charges repeats 
itself in rapid succession, producing a 
sudden avalanche of electrons equiva¬ 
lent to a small pulse of current. The 
larger the diamond the more electrons 
would be involved in the sudden pulse. 

Apparently the diamond quickly re¬ 
covers from its ionized state, as the 
pulses registered are extremely sharp. 
The diamond counter is thus a Very fast 
counter, capable of indicating a much 
greater number of pulses per minute 
than is possible with the ordinary 
Geiger-Muller counter. 

Diamonds tested in the Bureau's 
laboratories have been found to have a 
sensitivity per unit volume equal to or 
greater iiian that of any counter con¬ 
structed by man, One of these diamonds, 
measuring abobt %-inch on each face^ 
has approximately the same sensitivity 
for gamma radiation as a laboratory- 
constructed Geiger-Muller counter of 
the usual type. Many * diamonds are 
larger and would be more sensitive. 


NOW AVAILABLE* 


y olescVnc^.on^ } 

K^^brrno'nc^ 

r*p r.oce p^b a lly. combin'^od 

^osi^s’otUfying mg^^oi'dmplifliBfTIhp & 
|j>orj[d^hoi.Vv©r tfibWnJ'jf you bfc bneof 




AMPLIFIER CORP. of AMERICA 


398-10 Broadway, New York 13, N. Yt 


TELEVISION RECEIVER—$1.00 

Comnloto Icstractioos for bulldlnr your own telerlilon 
rccclTor. J6 paKos—of picturot. plctoritl dia* 
erama, clarlfled acholnattca, 17*x22^ conplete acbemaeic 
dURTaxn A cbayOa larouL Also bookiri of allRnment 
insiructiOQit volURo A feRlsianco ubl«a and troublfr* 
shooting hfnCs.—All for SI.OO. 

CERTIFIED TELEVISION LABORATORIES 
5507-f3th Ave., Brooklyn 19, N. t. 


PEN-OSCIL-LITE 

gUrtfwty convenient teat oacDlator ifor kll mdf* 
■erridnr: alfinifnant • Small a oen • 8«ir 
powered a Range from 700 ceclee audio to ever 
€00 Boegacirclaa u.h.f. a Output from zero to* 13ft e. 
e l40w In coat a Ueed br SigBaJ Cmpa e Wirtaa for 
mfOrmatlon. 

GENERAL TEST EQUIPMENT 
St Anryla Av*. Bulfettv 9, N. Y. 


DIAMONDS 

(Continued from page 19) 


i S0UTED from 


^CISION ELECTRONICS^. 

eMODEl 250 SIGNAL TRACER 

4-sta^rm/ 

m. 

!(^ wp<rr INPUT capacity 

smail easy to use probe I 


SIGNAL. 


SIGNAL TRACER SPECIALISTS 
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Atlantic City*s Hotel of * Distinction 

The Ideal Hotel for Rest and Relaxation * 
Beautiful Rooms * Salt Water Baths * Glass 
inclosed Sun Porches * Open Sun Decks 
atop * Delightful Cuisine * Garage on 
premises * Open All Year. 

* Write for Literature 

Exclusive Peniisylvenis Ave. end Boardwetk 


[ 


MODEL T&-I0K SOUND POWERED 
PHONES (NEVER USED). 28.50 pr. 


DECEMBER SPECIALS! 


AMAZING BLACK UGHT 

CMDpletd witn re$rttsnea Mne cord & ultra violst 
ray filter. Ready ^ operate frora QC 

your IIOv. AC line. Rigid Mwnt 

Gooseneck ^Mount .43.49 

Replacement Bulbs — $.S5 ea. 


SURPLUS SPECIAt^mali 110 v. AC open * 
frame motere. shaft 2700 R.P.M.. 1/70 
H.P.. rofd. by BARBER 4:7 AA m 
COLMAN CD. 


FILTER CHOKES 

30 Henry 50 MA. 2500 voH RMS 500 ohm DC re¬ 
sistance. Open frame ..... 4-75 

10 Henry 100 MA. 45^ o»«m DC retlstaitce. Mfd. by 

Westlngheuse. hermetically sealed .. $.85 

WIRE WOUND RHEOSTATS 

50 Watte, 8 ohms and 35 ohms . 4S 

25 Watts, too Ohm, 25 ohm. 35 ohm, 2500 ohm .75 
BIALLORT CAPACITORS 

MOO MfD. 50 Volt .. .90 

1500 MFD. 50 Volt ..I,IQ 

2000 MFD. 50 Volt .. 145 

SWITCHES 

Slide switch: Stackpole DPDT .. .19 

8 PDT mooMotary, center off imsitlon, leni bit 
handle . 29 

CONDENSERS 

3 Bang Variable Condenser 50 MMf D per section 

Cenunie Insulation ..... • - - • .85 

'4 Gang Variable Condenser 50 MMFD per shetlon 

Ceramie Insulation .85 

Oil filled coodensers: .03 mfd. 7500 v. DO.... 1.15 

.30 mfd. 2000 V. DC . 65 

I mfd. 2500 V. DC. 1.25 

1 mfd. 1200 V. DC . 65 

4 mfd. 2000 V. DC_2.75 

No idle lens than 12.00. All prices FOB New 

A. M. RADIO SALES COMPANY 


KNOBS 

Large skirt knobs TT diam. Va'" shaft 
Finger grip knobs IVb' - 'A' ehaft . 
Red Bar knob 2 V 4 *' hmg 'A' stiaft... 


MISCELLANEOUS 
PL259A Coax Connectar and Socket *Sltver 
Plated for RB8U and RGItU.59 pr. 


3AG fuse .holder. Mfd. by LIttlefuse 

Tlexihte shafts. 4V> inches long . 8 for 

Grounding straps, fwairy flexible wire, luge both 

end»->4.Inches long...4 for 

Mica trimmers: Variable 3*30 Mmfd 4 gMg ... 

Variable ceramlcon 4*30 mmf. 7*45 mnf. 

4 Gang dial assembly I : : I ratloi Ideal fer 
centralizing controls using flexible shafts 
Filament Transformer: 5 volts @ 4 amp. HO 
volt prl. open frame, porcelain standoffs. Mfd. 

by B.B.. 1.00 

Q to 15 DC Min.ammeter. Slmpsan 8 V 2 * Bakb* 
lite case .. 2.99 


.05 

.20 

.25 

1.25 


SYNCHRONOUS MOTOR 
^a' shaft HO v. AC 60 cy. I RPM, 2.2 watts. 
Mfg. by Hayden Mfg. Ce. 1.29 




York City. 20^ Deposit required with all ordera. 

345 CANAL ST. 

NEW YORK CITY 13, N.Y. 


UARM 



• • in 

GREAT SHOPS OF COYNE 

*J>uuM lit a Sluvti Weaki. 

Here at Coyne in a few short weeks you can 
train for your big opportunity In Electricity or 
Radio. You train on actual full-size Blectrloal.or 
Radio equipment. 48 years training experisncaw 
For Veterans and non*-Teteran&, 

NOf A '^HOME-STUDY'' COURSE 

All Coyne training is riven bore in our big 
Chicago shops. Not a Correspondence ccTurse. 
VETERANS! Corae is authorized to train Vat* ! 
erass under the G.l. BiU. L^upoa brings details. 
FnPV Two great opportunity fields 

f If r F BOOK —coupon for free iUus- 
■ imkfc trated book on whichever 

course you prefer—no obhgatioo.TeUs how Coyne 
helps you get better jobs. 

B, W. COOK E, Pr ea. 

COYNB ELBCTRICAL 
SCHOOL, Dept. 9r.78H 
M9 S. FauUna St., Chicago 12. IIL 

Send FRSK BOOK amf Int| ; g 

O KLECnuCITY Q RADIO [ 

NAME.*... J 

ADDRESS. . J 

CITY...STATE. \ 


BARGAIN SPECIALS 


The FINEST 
in HEADPHONES 

Type P23. The Choice of the 
Air Corps heodphones. high¬ 
ly sensuHye. 8000 ohm im¬ 
pedance. bipolar mognett. 
, Extremely comfortoble 
m 1 sponge rubber ear cushions 
stonless steel .leather 
covered tieodbond—conceal¬ 
ed ferminQls->Shi Foot Cord 
with PL55 Plug. EVERY ONE 
BRAND NEW in Originol 
Foctorv Cartons. 

$2.95 


Stock No. 5A134 S13.50. 

An Outstonding Buy^ Only. 



I2!/2 Ft. ANTENNA 

TStESCOPES DOWN 
to 1 Foot. 4" 

••iust it" for mobile e^pment. port- 
oblc receivers and fronsmitters. Rug* 
gedly constructed—smooth felescdpic 
action from 16 inches to 12>k f«et. 
Base is in dia. with H** threaded 
shank. By odding eyelets it makes 
on ideal compact fish pole. 

An Outstonding Votua (T | OC 
No. 38A39« Only^.^ 

ORPEX NOW, from this od Add Postoga 


BURSTEIM'APPL^EE 

^ KAfCAH arV 6, RiSSOJAt - 


CRYSTAL OSCILLATORS 

(CoTvtinued from pttge 29) 


harmonics also produce parasiidc out¬ 
put. The action is somewhat more subtle 
^an with the tritet. Removing the crys- 
sGal generally stops ali oscillation^ at 
least until a condenser is pat back into 
the grid circuit! Broadness of output 
tuning is the give-away symptom of < 
trouble. Crystal currents are very low 
with this hookup, but at the cost of low 
output. Incidentally, with the 59, 802, 
and RK25, external feedback between ' 
grid and plate (a few piifs) must, be 
used to make the unit oscillate. 
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Fig. 3—Anofher popular harmonic generator. 

Additional chocks were run with sev¬ 
eral of these 20-meter crystals that are 
actually ground to 1/3 their marked 
frequency. Using an 80-meter cathode 
coil, the output of these crystals on 
20 was slightly higher (with the single 
exception of the 59 to the contrary) in 
tritet than in a TPXG circuit, with only 
a modest increase in crystal current. 

Ten-meter output could be obtained 
frora these crystals with a 20-meter 
cathode coil subject to similar limita¬ 
tions as to parasitic activity as with the 
40-meter fundamental crystals. Unfor¬ 
tunately, however, the good screening 
characteristios of the 59, 89, 802, and 
RK25 have an adverse effect in this in¬ 
stance, resulting m negligible output. 
The 6L6 with its shell tied to B-plus 
emerged as the only stable tube, it pro¬ 
vided generous output with moderate 
crystal current. 

Summing up: The ‘'good behavers” 
(the 59, 89, 802, and HK25) are the 
most reliable, safest, and most flexible 
tubes for use on all karmoaics and the 
fundamental in all types of circuits and 
conditions with the single exception just 
mentioned. The 6L6 acquits itself par¬ 
ticularly well on most oounte and would 
seem to be tho only tube capable of pro¬ 
viding appreciable 4th-harmonlo ou^ut 
without too high voltages, but the re¬ 
quirement of returning the shell to B- 
phK is not a desirable one. All beam.- 
type tubes havo to be handled with care, 
aa they are marginal cases of instabil¬ 
ity at best. Any tendency to self-oscillate 
can be checked by grounding tho con¬ 
trol grid and soarchixsig earofuUy for 
output with the crystal removed. 

Returning to the •l^ig four”—^tho 89 
must be operated at lower potentials 
tiian the others. About 390 volts on the 
plate and 200 on the sereon is the noaxi- 
mum or the tubo will overheat, eeizo tip, 
and oscillate only ititor«fittenfly* 
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S.S.S. 


''Servicing by Signal Svbifltvflon^' 

Learn obout this modern dy;iom1c opprooch 
to radio tervicing whh ONIY BASIC TEST 
tOUIPMENT. 

.. • Fully described rn o 120 poge bock 
ovolfoble from your Precision Disfribulor or 
foctory ot 35^. 

»■ Schools ore invited to inquire regerding 
quontity orders from our Educotionol Division. 


rp R E C I S I O Nl 

APPARATUS COMPANY INC. 
ELMHURST 4, N. Y. 

Monufne^wrerf of fine Te»t (qwitonrnt 
RADIO • TElfVISION * fLECTRICAl * LABORATORY 


B£ YOUR OWN BOSS! 



NO ADS 
AIL 

‘ MEAr I 

NATIONAL PLANS 
Box 26RA. Anionll Station 


MAKE MOKE MONEY 


In ''CASH IN" you 
now aet THE real 
money* iBskar* — doe* 
eot of prafiUMe tooted 
mall order plane, con- 
QdeoUal business •»- 
creu. dozens of prec- 
Ueal tested fonnalas, 
successful tested 
Bcbemet tcSual ex* 
perlencee of men who 
here started On a shoe* 
itrlof—with less than 
$10 eapHal. 23« a 
eopy postpaid. Send 
U. S. stamps, meaty 
•rder. or coin. 

Monoy Back 
Guarantee 
company 

New York 23. N. Y. 


r~TUBULAR ELECTROLYTICS” 

Fresh stock Fully guaranteed 

20 mfd. 150 V. .. 10 for $1.79 

20-20 mfd. 150 V . 10 for 2.49 

8 mfd. 450 V . 10 for 1.83 

Postage extra. 25^ deposit on COD. 

Write for our free baroa n lists featurlaO 
“AMERICA'S BEST BUYS" 

POTTER RADIO CO. 

1312-1314 McOee 8t. Koiwat City 6, Mo. 


-RADIO & EUCTRONIC BARGAINS- 

Dual L» pad for BPkr. vodco coll voL control, 

6 watts. #U)i . . . 89 o 

TiiPle 75 ohm T pad 8 watte long ehafl lfL02.. $1.49 
Weston 3%* Type 801 50-0-50 ma #MU..,. 3.49 
lOa Tranetai Amertran. llSv 50*Q6o In. O-lSOv 
10 4mp out panel or bench mtg #Tx2d6... 17.50 
Hi Voltaffe Trans, 115 t 50-60 o Ul 1200 t 12 ma 
out #T3l . 2.25 

Writa for e<>dit«oi«l b«raa*n- in parts and kiU de- 
alqned by ROSEITT O. HCKZOO. __ 

UNIVERSAL GENERAL CORP. (DEPT. CR) 

-12 


305 Canal Strecti New York 13 


Walker 3.3042 


—ROTA-BASE^— 

NEW TLANDY LAB. DIAL actually gives « 
“prone*' plrcure of radio tube eonneettone. 
INSTANTLY. ACC^ATBLT. No more valuable time 
lost thumbing pages or on lengthy readtoga* Fllaroonl, 
grid, plate, cathode, eic., to more than 300 tube types 
are shown. NOW <^Y 31.00 boatPold. or sent 

C.O.D. plus poeiage. Order TODA*. money refunded 
U you are net delightfully pleased. 

REED MFC. CO. 

11350Y tturbank Blvd. N. Hollywood, Caiif. 


ARE YOU BETTING OUR FLYERS??? 

If not, PRINT your name and address on a 
P«nny postcard. It will mean dollars in the 
bank for yoa ! I Ask for our latest cateJogr and 
flyer. Dept. RC 

RADIO EQUIPMENT CO., 

377 E. Main 8t., Lexington, Kentucky 

♦'voua paiENDUV parts mousb“ 


RADIOMEN SERVICEMEN BEGINNERS 

MAKE MORE MONEY 

EASILY-QUICKLY 

$250. WEEKLY POSSIBLE 

Wo Show You How Information Free 

MERIT PRODUCTS 

216.32V 132 AV.8PRINGFIELD GARDENS IS. N.Y. 


COMMUNiCATIOKS MEET 
CLEARS ETHER PATHS 

A ccomplishments ©f the inter- 

national Telecommunications Con¬ 
ference, which completed its work at At¬ 
lantic City in October, hielude the im¬ 
portant work of conserving space in the 
radio spectrum and insuring its most 
efficient use. Charles R. Denny, chair¬ 
man of the conference, reported gains 
in 3 important respects: 

“First'* he said, “we have adopted a 
world-wide frequency allocation table 
extending up to 10,600 me. 

“Second, we have planned practical 
machinery for putting this new alloca¬ 
tion table into effect. Until now, every 
country using frequencies has simply 
notified the headquarters of our Union 
of the assignments to be entered on a 
master list. There was no concerted in¬ 
ternational effort to make arrange¬ 
ments which would best conserve spec¬ 
trum space. There was no planned shar¬ 
ing of frequencies on a time basis or on 
a geographical basis. Frequency as¬ 
signments spilled over the available 
spectrum space, radio interference be¬ 
came widespread, and the world was 
deprived of the full advantages of which 
radio is capable. To meet this situation, 
we are providing for a Provisional Fre¬ 
quency Board which will be comprised 
of technical experts. It will be^the task 
of this Board to re-engineer the oper¬ 
ating assignments throughout the world 
so that they will be put on a sound 
engineering basis so as to conserve spec¬ 
trum space and eliminate interference. 

“Third, we have provided! for a 
permanent board of experts, the Inter¬ 
national Frequency Registration Board, 
which, starting with the newly-engi¬ 
neered list of frequency assignments, 
will consider every future assignment 
to determine whether it will cause in¬ 
ternational interference.'* 

Numbers of delegates hailed the es¬ 
tablishment of the International Fre¬ 
quency Registration Board as one of 
the most important results of the Con¬ 
ference, pointing out that it would in¬ 
sure uniform application of modem 
standard methods of radio communica¬ 
tion throughout the world and would 
make possible the best use of available 
channels, as well as provide solutions 
for interference problems. 


^ Reserve Your Speeial i| 

TELEVISION ISSUE 
NOW! 

The January RADIO-CRAFT g 
will be twice the regular size 
and will feoture the Progress of 
Television with many articles :j| 
on television theory, construe- 
tion, equipment and operation. 
Order your copy from your reg- 
ulor newsdealer nowf 


ILLINOIS 
CONDENSER CO. 

UMP! 



TYPE. UMP 


A popular replacement twlit prong line 
of COMPACT, HERMETICALLY SEALED, 
efFicrent, dry electrolytic condenser, ig 
now a member of the ILLINI line of high¬ 
est quality capacitors. 

The '*nilni“ UMP capacitors are now 
available at your local |obber. Our latest 
catalog, listing complete Illinois linoi will 
be mailed to you upon request. 



RADIO TUBES 


For imine<liate shipmeiit 


R.M.A. Guaranteed 
Below Distributor Coats 
Individually Sealed Carton* 


Type 

Price 

6K6GT 

.40 

6K5GT 

• .46 

6V6GT 

.46 

6SA7GT 

.46 

6SJ7GT 

.46 

6SK7GT 

.46 ' 

6SQ7GT 

.46 

6X5GT 

.40 

12SA7GT 

.46 

I2SQ7GT 

.46 

12SK7GT 

.46 

12SJ7GT 

.46 

35L6GT 

.40 

35Z5GT 

.32 

50L6GT 

.46 


RATED ACCOUNTS—2% 10 DAYS 
ALL OTHERS 2% C.O.D. 

K>% DISCOUNT ON LOTS OF 50 OR MORE 

RAVAC ELECTRONICS CORP* 

432—4tK Avenue 
New York U.. N. Y. 
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THIS RECORDER 
HAS EVERYTHING 

(INCLUDING A RECORD PLAYER) 

Build Your Own Wire 
Recorder and Save Money 




Model B'l Magnetic Wire fteoordor JToundalIon Unit) 
rerordR up to 1 hour continuously. Full rsnlTC fidelity 
80-8000 CPS ^records from staadsrd Phono records, radio 
or micronnonc. This model uk>s two nu>tors—one for 
play.record In?, second motor for rewind. Connect to sm- 
pimcr or radio. Mode) B-1 (iw lllustmted «bove)_ with 
crystal mIke. 1 hour apool of wire, phono nlckuh. 40 K.C. 
caciilAtor wired and tested, and schematic dlaCrams. 

1 ModM B 1 ..S65.00 

a Mo-'ei e-i's .eo.oo each 

3 Model B.l’i .. SS.OO Od'h 

Koto that the abeve <ufaiititv prices will only pTOvall 
while our pre.aent stork of Wire Korordera insts. Prices 
will fro up nirnln after these have beon disposed of. Sco 
your friends and net nOw. A dtaftrnm of a sImP.e 4.tube 
•rapllf.cr for portabre usage to connect to this Roconlcr 
can be hsd by requesting some. 

Quantity Ss'cs ordered In name of one customer shipment 
will he mu e to KAme- Remit payment In full for Record¬ 
ers witii Order. A:I Recorder eiiles sre Altai. 

M-llO Wo*ten Cleetrlc 
Sound Powered Micro¬ 
phones. These enn bo used 
wlUt .P.A. and Recordin'? 
syatimis. Good frequency 
response. Complete with 
chest piste and 20 foot of 
high (rrsdo low l•npe'la*''c 
tnlcrophono cable SS.OO 
csrb; with 80 fo^t Icng.h 
Of cable $8. The mirro- 
phone cable atone Is worth 
more than the purchase 
prieo. 

MatlooSl Union 

Radio Tubes 
Standard tndiytduslly car¬ 
toned t u b o a. Discount 
80q^» plus 10<% from cur¬ 
rent list prices. Minimum order 80 lubes. Mbll >-our order 
promptly with remittance. 


30^ Deposit with C.O.D, Minimum Order 93-00 


Recorder orders remit In full. 


aECTRONICS OF STATEN ISLAND, N. Y. 

(Formerly Clarion Sound tng. Co.) 

R. O. Sex 169 GUten Island 1. N. V. 

Cibraltar 7-8975 . 


EASY TO LEARN CODE 



It li esif to leiirn or Increase apeed 
erllli an InitrticioRrsPh Code Teachot. 

Airordi the quickest und most prac¬ 
tical method yri nevelopcd. For bo- 
Cloiien or adranced i t u d c n ta. 

Aralleble tapes from bcglnncr'a 
alplisbei to typical Jiieissces on ell 
iubjects. 8peeU ranse 5 to 40 WPM. 

Aiorays read;—no QRM. 

ENDORSED BY THOUSANDS! 

The Inatructoeraph Code Teacher 
Uterslly takes the place of an oper- 
ator-lnatrurtor and enables anyone to 
!esm sttd master code wllhont fur¬ 
ther SRsIstanre. Thousands of successful ooerators hsee 
"acquired the code" with the Insiruetoirranh System. 
Write to<iav fOr runvement rental and purenase olnns 


INSTRUCTOGRAPH COMPANY 


47QI Sheridan Rd,. Dept. ftC. Chicago 40. 111. 


BE YOOB OWN AUTO MECHANIC 

Henley^s Books Will Help You! 

HOW TO TUNE UP YOUR AUTOMOBILE 
239 llltistrations 12.50 

HOW TO FIND A bfaORT AND OTHER 
WIRING TROUBLES 
209 Pag-cs—82 111 08 f ration9 $2.00 

FORD VB CARS AND TRUCKS 
1932 to 1910 Mode!s 
Construction—Operation—Repair 
823 Pages—369 Illustrations 3.50 

CHEVROLET SIX CARS AND TRUCKS 
1930 to 1940 Models 
Construction—Onerotfon—Repair 
896 Pages—363 Illnstrations 3.60 

Books Sent postage Pre^id. Send 
For Catalog of TeckniceU Books, 

Onpt. R.C. 

THE NORMAN W. HENLEY PUBLISHING CO 

17 Wert 45tli Street New Vork t9. N. Y.. 


Communications 

A LETTER FROM BENJAMIN F. MIESSNER 


Dear Editor: 

Your September Radio-Craft espe¬ 
cially interesting to me because: 

1. On page 18, the story on the photo¬ 
electric proximity fuze is much like the 
scheme described in my book Radio^Dy- 
namics (1916) for target-seeking mis¬ 
siles, which used ihe photoelectric 
stimulus of an aircraft silhouette 
against a bright sky as a means for au¬ 
tomatic guiding, with 2 pairs of photo¬ 
electric cells at right angles, and with 
appropriate relays and guiding controls. 

2. On page 34, Mr. Straede’s article 
Response Eqv^lizalion, I used similar 
methods in 1920-22 (in what I believe to 
be the earliest electrophonographic re¬ 
cording) while head of the acoustical 


SIMPLE BOOKS SOLVE 

Dear Editor: 

I have little fault to find with the last 
few issues of Radio-Craft. There have 
been articles for servicemen and hams 
and also engineers, besides material to 
widen the beginners* scope of knowledge. 

When I was a beginner, I hunted 
through libraries for books and built 
every 1-, 2-, or 3-tuber ever dreamed of. 
Then I wished there was a magazine de¬ 
voted to set builders and experimenters, 
without so many advanced articles. Now 
Tm on the other side of the fence. I wish 
there was a magazine that dealt en¬ 
tirely with service and advanced data. 
I know that would be nearly impossible 
fi'om the publisher's point of view. 


research laboratory of the Brunswick 
Phonograph Company in Chicago, I 
went even further, using tuned, reso¬ 
nant, a,f. circuits, with correct resist¬ 
ance, not only for reducing resonant 
overresponse in microphones and cutter 
heads, and for building up weak re¬ 
gions in the over-all frequency-response 
characteristic of the entire recording 
system ~ but also to correct, in the rec¬ 
ord, reproduction for similar variations 
in the reproducer. 

3. The article on Post-War Phono¬ 
graph Pickups describes the FM pickup 
on which I hold several patents, 

I alwayA enjoy Radio-Craft. 

B. F. Miessner, 
Morristown, N. J. 


BEGINNERS' PROBLEMS 

I believe the beginner can get his 
1-tube and crystal circuits from Radio- 
Craft books. They are available to any 
beginner at all times, while an article 
in the magazine would be read by only 
a few of them, and a iVionth later an¬ 
other group would want the same in¬ 
formation. Get the idea? There were no 
Radio-Crapt books in my dayl 
I always mention them to a beginner, 
and I help any one of them today, if he 
is a child or aged person, to make a 
1-tube set or superhet, and try to. ex¬ 
plain what he wants to know. More pow¬ 
er to the beginner! 

W. G. Eslik, 
Casper, Wyoming 
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Watch for the Gpecial 
January Televisk>n Issuei 
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OWNERSHIP. MANAGEMENT. 
CI^RCOt^lO^ ETC- REQUIRED BY THE ACT 01^ 
CONGRESS or AUGUST 24, I9t2. AND MARCH 1933. 

Of Roino'Crafl aod Popnlw Kloot-roolcs, pubnBb«<i 
moitbiy at Sprln^old. Mtu.. for October 1. 1847. 

Buto of Kow Tor^ \ 

Coonty of Now YofkJ “* 

Boforo i»e. a Notary Pvbtto lf> ooE for iho SUio and 
eouniy aforosald. poraonally appoared Uugo GernabacA. 
Wbo, having beao duly gworn aecordlAB to law, cIcpma 
and saja that Iw io the odltor of itadlO'Croft and Popular 
Eleetnmics. and that the foDowinp lo. to the beat of Mo 
knowledfo and boiler, a true futement of the ownoraKlp. 
inaooitQincflt (and ir a dolly paper, tho circulation), cte.. 
Of tho aforesaid publication for tbe doto shown lii tbe 
above caption, required by Uio Act of AiiKOst 24. 1912. 
as amondod by (ho Act of Mardi 3. 1933. enibodlod to 
section 937. Poctal Laws and llc«alattom. printed on tbo. 
rcTfirsc of thte form, to tvU; 

1. That tho nomos and a^esooe of tho publltbcr. edi¬ 
tor, monogtne editor, Md busineve duwbRcts anj: rub- 
llyhcr, Iladcraft PuhHoaUom. Joe.. 25 West B^oad^vay, 
New York 7, K. Y.; i^ior. U. Qemsbadf. 25 tveet 
Uroodway, Now York 7. N. Y.; Managing Editor. Fred 
Bhnnaman; Buslnoes Alanasers. none. 

2. That the owner le: (If owned by a corporation. Ito 
name end address must bo stated and also immediately 
thorowider tho namci and nddreoaet of tto kholdcrs own¬ 
ing or holding OBO por coot or more of total amount of 
etoefc. If not owned by a corporation. Uw names ani 
addresses of tho IndlTidiial owners must bo given. If 
owned by o firm, company, or other un.ncorporatcd con- 
com. Itfi name sod addreee. ae well as those of each 
Individual momber must bo given.) Jtadcraft Publlcatlooi. 
loe. 25 *\Ve*t Broadway. Now To-fe 7. N. Y.: H. Ocrua- 
bocK 25 West Broodway. New York 7, N. Y. • 

3. Tbat tho known bandiioldcrs. mortgagees, and other 
seofurlty holders otvnlng or holding 1 per cent or more 
uf total flm04int of bonds, mortgages, or other securities 
arc: (If thoro arc nemo, so state.) None. 

4. 13131 tho tivo paragraphs next above, giving tho 
names of tho owners, stockholders, and security holders, 
if any. contain not only the list ef stockholders and 
sccorlty holders as they appear upon the books of the 
company but also, in roses where the stockholder or 
security holder oppcars upon the books of the company 
at trustee or In anj- other ndudary rdatlon. the name of 
tho person or corporation for whom such trustee Is acting, 
le given; nUo that tho said two Paragraphs contain Btato- 
paenla embracing afllaiifB full knowledge and belief as to 
tho clrcumsuncos and rondltlons under which sto^boldcrs 
Md seeurity holders who do not appear upon the books 
of tlto company as trustees, hold ^took and securities In • 
edacity other than that of a bona fldc ow-ner: and thU 
afllant has no reason to believe that any other Persoo, 
association, or corpomtloh has any Interest, direct or In* 
direct. In tho said stock, bondi. fl&r other securities thM 
as so stated by him. 

5. That the average number of copUs of eaofa issue ef 
tWs piiblieotlon sold or distributed, through tho malls or 
Qtber^je. to paid subscribers during tho twelve months 

prccodlDg tlio dato shown above Is . 

(This Infofmatloii ig reQulred from daily publtcatlona 
only.) 

(Signature of publlMicr) 

^ ^ OKRNSBAdC 

Sworn to and subscribed before mo this 12th day of 
Scptombor, 1947. 

MAUniq? COYNK. NoUry PubBc. 

_(Commission exph-oe March SO. 1948) 

STAMP MODEL NUMBERS! 

Dear Editor : 

May I suggest you get after the set 
manufacturers and tell them to please 
stamp the motJel number and year of 
manufacture on their chassis? Many 
sets are still made with the model num¬ 
ber pasted on, or printed on a label 
pasted in the cabinet. It soon falls off, 
and I have had several chassis with¬ 
out identification, some of them made by 
the leading manufacturers. This can 
cause delay in servicing the receivers, 
and consequent bad will toward the 
brand. 

Volume controls should also have the . 
number and resistance plainly printed 
on them. 

I have had many complaints from cus¬ 
tomers about the short-wave bands in¬ 
cluded with broadcast receivers. The 
public wants AM and FM and no short 
wave in their new receivers. 

E. C. Frdisen, 
Detroit, Michigan 

A CORRECTION 

In the circuit diagram of the '^Scotch 
Receiver^* shown on page 35 of the Oc¬ 
tober 1947 issue the 600,000-ohm re¬ 
sistor in the grid circuit of the 12A6 is 
shown connected to the B-plus line. The 
bottom end of this resistor should be 
grounded or connected to the common 
negative point in the set. 

We thank Mr. Robert Kendall of 
Columbus, Ohio, for calling this to our 
attention. 


RANGE MASTER mooclio 

PRECISION INSTRUMENT 

THAT YOU CAN 

BUILD YOURSELF 

COVER THESE RANGES 


RUGGEOt 
DEPENDABLE It 
ACCURATEIII 


FOR RADIO TESTING 
APPLIANCE REPAIRING 

AMATEUR & 
EXPERIMENTAL WORK 

BRADSHAW INSTRUMENTS CO. 

942 King's Highway 


SEND FOR DESCRIPTIVE 


A.C. VOLTAGE: i-iO-iOO-SOO- 
iOOO Vortt 

D.C. VOLTAGE: iO-iOO-BOO- 

tOOO VotU 

A.C. CURRENT: .iS—I.S—IS 

Am,.c. c* 

O.C. CURRENT: 1—10—100- 

1.000 Niilliamps 
RESISTANCE: RXIO RXlOO 

RXl.OOO Ohms 

CAPACITANCE: .001..1 .01-1 
.1-10 Mfd. 

Complete Kit &. Inttructloni .. $17.95 

Factory Built . 23.50 

n II Akn At Test L««l«.85 

orooklyn 23, N. Y* Foundation Meter & Instructions 7.85 

2o/o Sales Tax In N.Y.C. 

LITERATURE • DEALER INQUIRY INVITED 
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ERE’S a new 
and highly profita¬ 
ble business that's 
a dead natural for 
the radioman who wants to supplement 
his income with a minimum investment 
in both time a^d money. Today, indi¬ 
viduals like yourself, all over the coun¬ 
try, are realizing big dividends ■ with 
TRADIO, the radio functionally-designed 
for coin operation in hotels, tourist 
camps, hospitals, etc. And they're doing 
it right in their own backyards, too. 

^ Big Earnings, Steady income 

TRADIO has pioneered in this new and flour¬ 
ishing post-war field, in on the ground 
floor and assure yourse.i. of financial security 
for life. 

Tradio ★ Tried * Tested * Proven 

TRADIO sells to operators only through fran¬ 
chised distributors. No routes nre sold. We'll 
put you in touch 
with the distrib¬ 
utor in your ter¬ 
ritory if you'll 
phone Ashury 
Park 2^7UU7 or 
write Dept. U^ll. 



TRADIO, Inc. 


ASfiURY PARK 
NEW JERSEY 


Cet Started in Radio 

10 “HOW-TO-DO-iT” BOOKS 

n In mHIn •<> 

meana of tbose 10c timely text booxa. 
I M< li ocar.y wrliic.i. iirnftincly tlltis- 
(mted, conininfi over 10.000 w cvIb. 
Tou'Il bo amAEotS at Iho wonlth of 
Informotlon p.TrhoO tnOo thceo handy 
iKioka. E^croilcni for referenre—Moal 
for terhnlrnl lllimry. Your moitoy 
bock If not oatlanod. 

S BOOKS for SOc 
10 BOOKS for $1.00 
Sent to You Postpaid 

». 1—How To Mtlto Four ti*n«ry (Loadin'] TarTtv) 
Poor)* Short Wave Set- No. 6—How To Have Fun 
No. 2—M-w To Mohe The With Radio 

Most PoDUlar AM-Wave 1 No. 7—How To Read Radio 
and 2 Tube Raccivera Diagnima 

No. 2 —oltcmatlno Current No, 8—Rndlo for Beolnners 
for 0*0 in norm No. ® Elocirtcal Ex- 

No. A— AH About Aerials pertments 

No. S—aeginners' Radio Ole- No. lO—Talovlalon 
Remit by Check or money ort.cr—iv-uiatcr loner if you 
aenti mah n- e nm-a. 

RADIO PUBUCATIONS 

25A Wovt B’wsy. New York (7) 



Answers to Quiz on poge 83 

2.^—35 4.^—3; 5.' ' 4 ; 6.— 

2^ 7.““25 8.—“2» 9«^—3j lOv^—^0 cycles. 



V . . BECAUSE irs ONE 
COMPLETE COMPREHENSIVE 
RELIABLE VOLUME * 

PARTS AND ACCESSORIES • TEST IN¬ 
STRUMENTS • RADIOS • TELEVISION 
COMPONEMTS • INTER.COMMmniCATORS 
• RECORDERS • PUBI 1C ADDRESS • 
TUBES • HARDWARE • RECORD CHANQ> 
ERS • TECHNICAL BOOKS 


hancellex 


to 


RADIONIC 

EQUIPMENT COMPANY 


TRIBUNI THEATRI CNTRANCI 
170 NASSAU ST.. N. Y. 7. N. Y. 


worth 

2*0421 


RADIONIC CQUtPMENT CO.. DEPT. 113 

170 M.-tvjtau Street 

New York 7. N. V. 

Send immcdtntoly your FREE catalog Hating products 
of radlo'a lending fnAJlu/ncCun^^B of pnrta and Cduip- 
argjnt and numerous epectal Itema at bargain prices. 


Cify ■ ■ .. Ft-re 


MAIL TOOAY 


2-IN-l CHANNEL 
ANALYZER 

NEW PENCILTHIN PROBE 



Bxlremoly wnsltlvo iraccr r>ertDlUlng lignal to be 
beard ot any auge of radio under test. 

Uocfl Now Pencil Thin Probo with loud speaker 
eporailon. 

Plus a signal generator tlial delivers a strong A-F., 
l.F., and B.F. Signal, pem»Uting the servicoraan to 
iraee and align any portion of recolver under tesL 
Uses a raultl-vibrator network, 

A.C. D.G. operated. 

Only two controls for complete oporatioo. 

Sorvlceman't net price $14.95 
Write for Illustrated Literature 


If h« 


SEC TOUR local JOBBER 
can't supply you write us direct. 


CONSTANT ELECTRIC 


Itt Cornelia 8t. 


Brooklyn 21. N. Y. 
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RADIO SCHOOL 



DIRCCTORV 


PREPARE NOW FOR SKILLED JOBS IN RADIO AND ELECTRONICS 


PRACTICAL TECHNICAL TRAINING 


SPECIALIZE in 6 months to 3 years 


r 


COURSES 




SERVICE 
6 fo (2 Month! 

• Eloctricity 

• Welding 

• Rofri9erafion 

• Heating 

TECHNICIAN 
I to 2 Yean 

• Electricity 

• Radio 

• Electronics 

• Refrigeration, Heating 
and Air Conditioning 

PROFESSIONAL 
•3 Years 

• Electrical Engineering 
Bachelor of Science 
Degree 

, Major tn Machinery or 
Electronics 


Train in Electronics, Radio, Electricity for a substan¬ 
tial career in industry—ror a business of your own. 
Prepare in one year to be a Technician—or in two 
additional years secure a Bachelof of Science Degree 
in Electrical Engineering With major in Electronics. 
More than 35,000 former students in industries the 
the world over. 1,292 students now enrolled from 48 
states and 8 overseas countries. Faculty of 72 special¬ 
ists. Write for catalog and Personal Guidance Ques¬ 
tionnaire. ^ 

Terms start January, April, July. 

LWA U K € €->^' 

CCHML of ENfilNEERINg 

W A TECHNICAL INSTITUTE M 

Depf. RC-1247 North BroAdway, MllwaiAee, Wis. 




CAREERS in RADIO 


INTENSIVE COURSES'^Thorough, technical 
education for progressive men and women. 


Of- 

o 

o 

o 


RADIO TECHNlCjAN-^The MR! General 
Course. Includes F.M. & Tefeviiion. Proporei 
For FCC Broadcast Licenses. 

2. RADIO & TELEVISION SERVlClNC^Pre. 
pares for employment oi Repairman on Stood* 
ord Broadcast, FiM. & Television Receivers. 

3. radio COMMUNICATIONS—Prepares for 
FCC Operotors* license, leods to position ns 
Merchant Morine or Flight Radio Officer; Com* 
mercial Operator. 

4 . fundamental radio MATHEMATICS. 
The MRI Preparatory Course. Required pre- 
trointng for students locking a basic mothe* 
motical bockground. 


MELVILLE RADIO INSTITUTE 


MELVILLE eUlLDINE 
15 WE3T 46TH ST.. N. Y. 19. BR 9*5080 
**Th^ Radio School Manaoed By Radio Men** 




licenced by the 5fal« of Now York 


MELVILLE RADIO INSTITUTE ! 


MELVILLE eUlLDlNQ 

15 West 4eth 8L. N. Y. 19. N. Y. 

GENTLEMEN: RC 

Send mo FREE informotion about your 
School. 

Nome... 


Address.. 





•RADIO 


technician end RAO*0 SERVICE COURSES 

FM ond TELEVISION 

AMERICAN RADIO INSTITUTE 

101 West 63rd 8t.. New York 23. New York 
Approved Under (JI Bdi of Riohto 
Licenced by Sexo York State 


SOUND RECORDING SCHOOL 

& practical 9 monthi' course In Sound Fundamenuls. 

ecordlnc. and Sound Transmission measurements; in 
a Uboralocy eontalnlnir transmission sets. oeclUators. 
square %ravo fcnorator and Intermodulstlon 'analyser, and 
Other equipment. 

Two complete recording studios asiimllatinit broadcast, 
motion picture and commercial sound recording, under 
the dlreotlon of H. M. Tremaine. 

Approved for Veterane 

DON MARTIN SCHOOL OF RADIO ARTS 
1665 Cherokee SL. Hollywood, Cellf. 


/fAD/0 Engineeri noJ^ 


Ensinqeritifi; 


Complete Radi 
Cemrse. Bachelor of Science De¬ 
cree. Courses also in Civil. Elec¬ 
trical. Mechanical. Chemical, Aeronautical Enffi- 
tteerinr; Business Administration, Accounting, 
Becretarial Science. Graduates successfuL 64th 
year. Enter Jan.. March, June. Sept. Write for 
catalog. 

TRI-STATE COLLEGE ANttOL "*1n DI ANA 


Radio Technician ann Announcers 


Opers 
Of Ri 


Radio Arta. Most stations these days require combina¬ 
tion men. We specialize In this type of training and main. 
Uiln a placement bureau for our KTectuates. Serving the 
industry for 10 years, the School of Radio Arte can train 
you. Write for our catalogue outlining the courses offered. 
Classes can bo arranged so you can do part time work OQ^ 
the aide. 

APPROVED FOR veterans 

DON MARTIN SCHOOL OF RADIO ARTS 

less North Cherokee St. _ MoMywood 2». Calif. 


corpespomdence courses ih 

RADIOa»dELECTRICAL ENGINEERING 


ELECTBICAL ENQINEERING iJS. *;5LSn.,s: 

Prepare yourself at Low Coat, for secure future. Moawni 
course. So slmpllAed anyone can understand quickly. 

RADIO ENGINEERING 

work, Tmlrvs you to be aupcr-service man. real vacuum, 
tube technician. Servicemen needed badly. Diploma oo 
completion. Many graauatea earning big ■ pay. 

Send poetourd for Pree Coplea of d*. _ 

WpiTC school cstalef. full detaiis, alt 595 
ll ni IC about deferred payment plan, ex- wLw CotifM 


RCA INSTITUTES, Inc. 

Offer thorough training 
courses in all technical phases of 

Radio and Television 

DAYS—CVEN1NQ8 WEEKLY RATES 

VETERANS' RCA Initltvtes li approved 

TciBnnno. ^ j or Right* 

For Free Cotai«" W*-'te O—t. RC-«7 

BCA !N$TlTDTE$e ln«- 

A Service of Radio Corporation of America 

n VARICR STREET NEW YORK 18. N. Y. 


SPECIALIZE! 

Graduates emploved , 
Marine Radio Officers, 
CAA and Police Radio 
vision Technicians, Radic 
procNcal training by spad 

•A 

) TRAINING 

ss Airline Flight and 
Broadcast Engineers, 
Operators, Radio-Tele- 
1 shop Owners, 
d/isr*. 


Modarn equipment In S 
Communications Laborati 
ly. Limited enrollment. 
Illustrated Catalogue. A 

WESTERN JIADIO COMN 

631 W. Ninth SL. Lm , 
. Member. L. A. Ch 

erviclng. Television and 
Dries. Nevr classes month* 
Send for Free 16 Page 
pproved for veterans. 

lUNlCATlONS INSTITUTE 

Inoeles 15, (^. DepL 0. 
amber of Cominerce 



TELEVISION 

Practical and Theoretical Tech¬ 
nicians Course, covering all 
phases of Radio. Frequency Mod¬ 
ulation, Televiaton. leads to op¬ 
portunities in Industry, Broad¬ 
casting or own Business. Day and 
Eve. Sessions. Licensed by N. Y, 
State. Approved for Veterans. 

ENROLL NOW FOR NEW CLASSES 

Vltlt, Write or Phone 

RADIO-TELEVISION 
INSTITUTE 

Pioneers In Television Training Since 1936 
480 Lexington Ave.. N. Y. 17 (48th St.) 
Plo^a 3-4585 2 tilocka from Grand Central 


LEAKH 

RADIO 

F.O.C. Ucenso 
RADIO —TELEVISION 
Repoiring 

Cfouas fforf •very monrh 

Our crgoniiotion engaged in TECHNICAK 
TRAINING for 27 Years 
LITERATURE ON REQUEST 

BALTIMORE TECHNICAL INSTITUTE 

1425 Euuw Place. Balto. 17, Md. 

APPROVED FOR VETERANS 


COMMERCIAL RADIO INSTITUTE 

A radio training center for 
27 years, 

• 

RESIDENT COURSES ONLY 

Broadeaet, Service. Aeronautical, Televlaibn. FJi., Radar, 
and Karine telegraphy claxaee; Preparatory Couree now 
forming. Literature upon requeet. Veteran training. 
ClasEea now forming for mid-year term February 2. 
Entrance examination January 12. 

Dept. C, S8 West Biddle Si., Baltimore 1, Md, 




RADIO COURSES 

RADIO OPERATING • COOE 

• RADIO SERVICING ELECTRONICS 

• REFRIGERATION SERVICING 

PertonaJ CeunMlIIng ServlMS for Veterans 
Write for Latest Trade A Technical Catalog 


r.M.Ci. TRADE & TECHNICAL SCHOOLS 

4 W. eath street New York City 







Be a ’*kcy'* man. Learn how to send BT)d 
receive messagea In code by telegraph 
and radio. Commerce needa thousanda 
of men for Joba. Good pay. adventimi, 
Intorcatlng work. Lcam at home quick* 

I ly thniugb famoua Candler Syatem. 

L write tfr FREE BOOK. 
i CANDLER SYSTEM CO. 

1 PepL 3-0, Box 028, Denver 1, Colo., U.S.A. 
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BOOK RKVIEB^S 


FUNDAMENTALS OF INDUSTRIAL 
ELECTRONIC CIRCUITS, by Walther 
Richter* Published by McGraw-Hill 
Book Co. Stiff cloth covers, 6% x 954 
inches, 569 pages. Price $4^0. 

The author has devoted a number of 
years to teaching industrial electronics 
in an evening school where students 
have widely differing educational back¬ 
grounds. Under these conditions, it was 
necessary to prepare an^ present his 
material so it would be easily under¬ 
stood by all. With this background ex¬ 
perience, he prepared this book as a 
text to be psed by all classes of stu¬ 
dents. It presents highly technical ma¬ 
terial clearly and with a minimum of 
mathematics. 

The book contains 27 chapters, the 
first 10 being devoted to electrical and 
electronic fundamentals. The remaining 
chapters discuss various types of com¬ 
plete circuit elements that have appli¬ 
cations in industrial control mecha¬ 
nisms. Each chapter concludes with a 
number of practical questions and prob¬ 
lems, a list of suggested reading mate- 


I A CAREER WITH 
} A FUTURE! 

ELEVISION 


Shop Work • Shop Techniques • Theory 
FULLY EQUIPPED LABORATORIES 

• RADIO SERVICE & REPAIR 

• F.N.& TELEVISION 

• TRANSMITTER COURSES 

PrtpQtitig f.C.C. ilCfNSfS 

• RADIO TECHNOLOGY 

A ivnlar (ov*! Court* for pot/Ffortt- in 

todio'tItUronU tnnin^trinp fMd. 

MORNING • AFTfRNOON • EVENING CLASSU 
MODERATE RATIS • INSTAllMENTS 

Avoilable Under G. I« Bill 

COME IN and see our STUDENTS AT V/ORK 

DELEHANTY SCHOOL OF 

RADIO • ELECTRONICS • TELEVISION 

105 EAST 13 ST.,^N.Y. 3, N. Y. • OEPT.R 
llCENSEO tr STATE Of NEW YORK 


rial, and a bibliography of related ref¬ 
erence material. 

The manner in which tlae book is writ¬ 
ten and organized makes it equally use¬ 
ful to laymen, students, experimenters, 
and advanced engineers. This reader is 
glad to see that the author uses a large 
number of original diagrams as illus¬ 
trations instead of going to the catalog 
of major equipment manufacturers for 
illustrative material as a number of 
recent authors on the subject have 
done.— RSJ3. 


A TREASURY OF SCIENCE. Edited 
by Harlow Shapley, Samuel Rapport, 
and Helen Wright, with an introduction 
by Dr. Shapley. Published by Harper & 
Brothers. Stiff cloth covers, 6*/2 x 8 Vi 
inches, 772 pages. Price $3.96. 

This large work ranges from the role 
of genes in sex determination, to the 
whys and wherefores of atomic fission. 
It includes many original papers and re¬ 
ports of such famous scientists as Sir 
Issac Newton, Curie, Pasteur, Jeans, 
and Oppenheimer. 

The articles are arranged in carefully 
edited groups, presenting a smooth— 
reading symposium on general science. 
The first group is titled ‘'Science and 
the Scientist.*' The next selection of ar¬ 
ticles covers “The Physical World—The 
Heavens—The Earth—Matter, Energy, 
and Physical Law." 

The evolution of life is well covered, 
including explanations by famous scien¬ 
tists on the Characteristics of Organ¬ 
isms—Where Life Begins—^Life of the 
Simplest Animals — Warrior Ants — 
Darwin and the Origin of Species. 

The section on the World of Man in¬ 
cludes such subjects as “From the Ape 
to Civilization"—“Missing Links"— 
“You and Heredity"—^“Biography of 
the Unborn"—“Conquest of Disease"— 
“History of the Kine Pox", and others. 

Articles in the section on “Man's 
Mind" are “Thinking," “the Psychology 
of Sigmund Freud," and “Brain Storms 
and Brain Waves." 

Atomic fission opens with the War 
Department's repoft on the New Mexico 



testa. “Atomic Energy for Military Pur¬ 
poses," “Nuclear Physics and Biology," 
“The Atomic Bomb and International 
Relations" are other articles on the 
subject. 

In other sections we find the original 
discourse on the law of gravity by New¬ 
ton ; “Notes on Zoology," by T. H. Hux¬ 
ley; “Secrets of the Ocean," by William 
Beebe; “Evidence of the Descent of Man 
from some Lower Form," by Charles 
Darwin; and “Exploring the Atom," by 
Sir James Jeans. 

The general science student will find 
in this book answers to such questions 
as: What is atomic medicine? Is there 
life on other planets? What has the 
flight of bats to do with Radar? What 
is the role of the genes? How has Ein¬ 
stein's theory been substantiated? What 
are the laws of heredity?— H.W.S, 



GUARANTEED TO PLAY 


« Initraetiofu tent 


NEVT1948 


HUKDREDS or SARSHED 


Cl^! 


twlrf.. nbir t * mu»t .ny- 
IME31S ALL OVER TMC WORLD: 


tlNA nUtY <100 no. Check tukd pay 

—Urll • 91*W Lixp.,, fM* on •rrfval o. .end for Po»l Paid 
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PRICE h 
COMPLETE' 

• AUDELS HANDY BOOK OF ELECTRICITY 

lor Maintenance Engineers, Electricians and 
All Electrical Workers. A quick, simplified, 
ready reference handy book, giving complete 
tnsfruClion and practical 

• INSIDE TRADE INFORMATION ON 
rules and laws of electricity—maintenance of 
electrical machInery-A.C. and D.C. motors- 
armature winding and repair—wiring diagrams 

— house wiring —power wiring-cable splicing 

— meters — batteries — transformers — clovotors 
-electric cranes-rallways-beils-sign floshers 
-telephone-lgnition-radio principles-refriger* 
oHon-alr conditiontng-oil i>urners-oir com- 

^ pressors-wolding and many mod¬ 
ern appjicotions explained so you 
can understond. 

All indexed for ready reference. 
To get this assistance for yourself 
simply fill in and mail me FREE 
EXAMINATION COUPON below. 



AUDEL, Publishers, 49 W. 23 St., 

Piea*« send mo *‘Aud«ls HantSy *!««•« li.*. 

Electrlctty** tor free oxairHnatlon. If- 

•nnd Yny SI In 7 days, then SI menlKy unUI 
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4IP TO THE MINUTE 
BUYING 
INFORMATION 

• 

lUifie Repair Parts 
Sound Systems % Tools 
Kits • Phono Equipment 
Tubes '• Test Instrumentf 
experimenters Supplies 

' REGULAR SUPPLEMENTS 
KEEP YOU POSTED 

Catalog sent . immediately upon 
request* * Price and Data Supple* 
ments. issued regularly, assure you 
of up-to-the-minute information- 
give exact and current data you 
peed for profitable buying. Send 
the coupon today for ttiis helpful 
buying service, 

BIG VALUES, LARGE STOCKS, 
FACT, OEPEMOABLE SERVICE, 


FREE...SEND TODAY 


I RAOOLCK CO.^ Dept C.I27 - ■ 

I CDJ W. ftindolph 8t, Chintpo 6. tit jj 

I rieasa send 7our Free Profit Ouldo .CsUlog and | 
I rcfuler SupplemenU. I 

i 
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J Address .... 

■ City . 


SAVE AT RADOLEK 


^7^ hlp-to-Shore 
•^ItadloTclephones 

for Boats 
Western 
Electric, Navy 
T.C.S., RCA, 
Jefferson Travis 
and Harvey 
Wells,. From $75 
up» _ 

Transvision 
Kits, 12" and 7" 
Kits available 
for immediate 
p hipmenL _ 

Coaxial cable 
for Television, 
RgSU $5.00 per 
100 . 

double wire, 92 
obm, $7.50 per 
100 . 

Latest Pilot 
Tuner for FM 
$2y.9S. _ 

H e a d p b ones 
H.S. 30 $.98 ea, 
Army phones 
rwitb cushions, 
$1.50, _ 

Record Chang¬ 
ers, Webster 56 
Automatic stop 
$24.95. 

Seebnrg 2 post 
-^21.50. 
Detrola—$14.50, 

Write lor prices on 
ail other types. 
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Your enjoyment climbs to new altitudes through radio and television achievements of RCA Laboratories. 


RCA LABORATORtBS-your"ma^i€ €arpet'' 

to now wondors of radio and foiotds/on 


I 


More and more people will go sight¬ 
seeing by television as the number 
of stations and home receivers in¬ 
creases. Eventually, television net¬ 
works will ser\ e homes from coast 
to coast... bringing you the news as 
it happens ... sports events..; drama 
... vaude\ille. 

Many of the ad\’ances which have 
made possible these extended serv¬ 
ices of radio-electronics, in sound 
and sight, originated in research 
conducted by RCA Laboratories. 


Recent RCA "firsts” include: ultra¬ 
sensitive television cameras that give 
startling clarity to all-electronic tele¬ 
vision . . . tiny tubes for compact, 
lightweight portable radios . . ."pic¬ 
ture tube” screens for brilliant tele¬ 
vision reception. 

In other fields of radio-electronics, 
RCA has pioneered major achieve¬ 
ments—including the electron micro¬ 
scope. Research by RCA Labora¬ 
tories goes into every product bear¬ 
ing the name RCA or RCA Victor. 


PIONEERING 

Scientists and research men who 
w'Ork in RCA Lahoratories made 
many vital contrihutions in help- 
ing to win the war through appli-> 
cation of radio, electronic, radar 
and television techniques. Their 
skills now arc devoted to peace¬ 
time applications of these sciences. 

At RCA Laboratories the elec¬ 
tron microscope, radar, all-elec¬ 
tronic television (featuring the pro¬ 
jection system for the home) and 
many other new instruments of 
radio, including hundreds of new 
electron tubes, were developed to 
improve and to extend the serv¬ 
ices of radio around the world. 



RAD to CORRORATtOM of AMERtCA 












the PORTABLE RADIO FIELD 


Right on the heels of the Wire Recorder, 
AIR KING follows through with another 
winner.the AIR KING RADIO¬ 

CAMERA (2 in 1) portable. Here is an 
exclusive new AIR KING innovation . . . 
America’s first Radio-Camera 
and different, 


com 


pletely new 

The ability of AIR KING to 
produce the unusual in radios 
is well known. The country’s 
mcst successful merchandisers 
have followed AIR KING’S 
leadership for the past 27 years. 

The Radio-Camera is an im¬ 
portant contribution to the 
radio dealer . . . today . . 
when he needs it most! 


VOlUMl 


AIK KING radio-camera MODEL A410 

SIZE; Height 9'/s"; WItfth 4%*'; Depth 3H"- 
WEIGHT: Less than 4 lbs. complete with batteries. 
RADIO: Superheterodyne with latest type miniature 
tubes. 

BATTERIES: 2, flashlight type “A»* 

1, 67'/» Volt Battery 

CAMERA 

Evircady Camera Case; 50mm. Meniscus Lens, time 
anil Instantaneous exposures. Takes black and white 
or color pictures; #828 Standard Film. 

Adjustable strap lor shooter or hand carry. 


RETAIL 


MODEL A410 


‘ LESS 
BATTERIES 


for qiiicfc action write or wire Air King Products Co. 
170 - 53rd Street, Brooklyn. New York 

Export Address; Air King International, 75 West Street. New York 6. Nev/ Yorli 


















